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NEW 
POLARIZING 
MICROSCOPE SM-pol 


Leitz sets a new standard with this 
student polarizing and chemical micro- 
scope of modern design, with dual, 
low-position focusing controls and large 
field of view. A reasonably priced 
polarizing microscope, the model SM- 
pol, has rugged, one-piece construction 
with Bertrand lens and pinhole dia- 
phragm built into the tube. Inclined 
monocular tube will accommodate 
wide-field eyepieces and the micro- 
scope can be used faced away from 
the observer, permitting easy accessi- 
bility to the stage. 





A reputation for integrity and a tradition of service have led thousands of scientific 
workers to bring their optical problems to Leitz. If you have problems in this field, 
why not let us help you with them? 
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1 E.LEITZ, INC., Dept. GT 5 
. 468 Fourth Avenue, New York 16, N. Y. 
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Pal lenda ane 


Cooperation of Society Secretaries in supplying 
— notices for GEOTIMES calendar is re- 
quested. 


Aug. 25-28, 1959—TENTH ALASKAN SCI- 
ENCE CONF. (AAAS), Juneau, Alaska. 
Geology Section Chairman, Charles V. Fulmer, 
Box 7-839, Anchorage, Alaska 

Aug. 24-30, 1959—5th CONGRESS OF THE IN- 
TERNATIONAL COMMISSION OF OPTICS, 
Stockholm, Sweden. 

Aug. 80-Sept. 12, 1959—- INTERNATIONAL 
OCEANOGRAPHIC CONGRESS, AAAS, 
UNESCO & ICSU special committee on oceanic 
research cooperating; United Nations Bldg., 
N.Y. Write: Dr. Mary Sears, Woods Hole 
Oceanographic Institution, Woods Hole, Mass. 

Oct. 4-7, 1959—AIME: Soc. Petr. Engrs., Fall 
Mtg., Dallas, Texas. 

Oct. 8-10, 1959—AAPG: SW Fed. of Geol. Soc’s., 
2nd Ann. mtg., Lubbock, Texas. 


October 8-10, 1959—OPTICAL SOC. OF AMER- 
ICA, Ann. Mtg., Chateau Laurier, Ottawa, 
Canada. 

Oct. 22-23, 1959—-AIME: Los Angeles Basin Sect., 
Fall Mtg., Huntington Sheraton Hotel, Pasa- 
dena, Calif. 

Oct. 27-29, 1959—AIME: Joint Solid Fuels Conf., 
Netherlands Plaza Hotel, Cincinnati, Ohio. 


*Oct. 27-31, 1959—AAPG: Mid-Continent-Kans. 
Geol. Soc. Mtg., Broadview Hotel, Wichita. 
Two one-day field trips of Pennsylvanian and 
Permian rocks of south-central Kansas; write: 
Merriam, Univ. of Kans., Lawrence. 

Oct. 29-30, 1959—AIME: Oil Recovery Sympo- 
sium on SW Texas, Corpus Christi, Tex. 

*Oct. 31-Nov. 7, 1959—GSA: Ann. Mtg., with 
Pittsburgh Geol. Soc., Pittsburgh, Pa. Two 3- 
day trips of Valley and Ridge and Appalachian 
Plateau; two 1-dav trips of SW Penn. and cen- 
tral Penn. Write: Buckwalter, Univ. of Pgh., 
Pittsburgh. Guidebooks. 

Nov. 9-12, 1959—SEGp: Ann. Mtg., Biltmore 
Hotel, Los Angeles, Calif. Jointly with Pacific 
Section of AAPG on Nov. 12. 


Nov. 12-18, 1959—AAPG: PACIFIC SECT., Bilt- 
more Hotel, Los Angeles, Calif. Jointly with 
SEGp on Nov. 12. 

Dec. 12-13, 1959--OKLAHOMA ACAD. OF 
SCIENCE, Earth Science Sect., Ann. Mtg., 
Weatherford, Okla. 


July 25-Aug. 6, 1960—IUGG: General Assembly, 
Helsinki, Finland. Inquire: Sec. Gen. G. La- 
clavere, 30 Avenue Rapp, Paris 7, France. 


*Aug. 6-12, 1960—19th INTERNATIONAL GEO- 
GRAPHIC CONGRESS, General Assembly of 
the IGU and meetings of the IGU Commission, 
Stockholm, Sweden. Inquire: The Interna- 
tional Geographic Congress Postfack Stock- 
holm 6, Sweden. 


*Aug. 15-25, 1960— XXI INTERNATIONAL 
GEOLOGICAL CONGRESS, to be held at the 
Mineralogical Geological Museum of the Uni- 
versity of Copenhagen in Denmark. Field trips 
before and after the meetings. 





1959 SCHEDULE OF FIELD TRIPS 


For additional field trips held in conjunction with 
meetings, see those items marked with an as- 
terisk under meeting calendar. 


Aug. 12-15—BILLINGS GEOL. SOC., field trip 
of Sweetwater arch & disturbed belt near Great 
Falls and Helena, Mont. Write: Busby, Box 
1836, Billings. Guidebook. 
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XXI INTERNATIONAL 
GEOLOGICAL CONGRESS 


Copenhagen, Denmark 
August 15-25, 1960 


Sponsors 


Denmark, Finland, Iceland, Norway, 
Sweden 


Prior to the Congress there will be 48 
field excursions to various geologic areas 
in the Nordic countries and following 
the Congress 43 excursions. 


The Second Circular may be obtained 
by writing: 
Concress TRAVEL 
AMERICAN GEOLOGICAL INSTITUTE 
2101 ConstiruTION Ave., N.W. 
WasHINGTON 25, D. C. 











Sept. 9-11I—WYOMING GEOL. SOC., group field 
trips to Big Horn Basin, Wyo. Write: Leverett, 
Box 875, Thermopolis. Guidebook. 


Sept. 10-12—ALBERTA SOC. OF PETR. 
GEOLOGISTS, 9th Field Conference. Techni- 
cal session Sept. 10, trip to Moose Mountain 
Sept. 11, trip to Drumheller Sept. 12. 

Sept. 10-12—IAPG: field trip and camp out in 
Wasatch-Uinta Mtns. area of Utah. Write: 
John Osmond, Box 34, Salt Lake City, Utah. 

Sept. 12-183—FRIENDS OF THE PLEISTO- 
CENE, Rocky Mtn. Sect., field trip to Wind 
River Mts., Pinedale, Wyo. Write: Richmond, 
Denver Federal Center. 

Sept. 13—ILLINOIS STATE GEOL. SURV., 
field trip to Silurian of Whiteside and Carroll 
Co’s., Ill. 

Early Oct.—UTAH GEOL. SOC., field trip of 
strat, struct. & economics of S ’Qairrh Range, 
Utah: write Rigby or Bissell at Brigham 
Young Univ., Provo, Utah. Guidebook. 

Oct. 4—-ILLINOIS STATE GEOL. SURV.., field 
trip of Coal Measures of Clark and Edgar Co’s. 


Oct. 7-10—ROCKY MOUNTAIN ASSOC. 
GEOL., field trip of Cretaceous of western 
Colo., a Cretaceous symposium of Colo. Write: 
Kretz, 722 Patterson Bldz¢., Denver. Guidebook. 

Mid-Oct.—TRI-STATE GEOL. FIELD CONF., 
field trip of Cambrian & Ordovician of Drift- 
less area, SW Wisc.; write: Cline, Univ. Wisc., 
Madison, Wisc. 

Oct. 15-17—-NEW MEXICO GEOL. SOC., general 
geology of West Central New Mexico; write 
NMGS, Box 27, Socorro, N.M. Gu'debook. 

Oct. 17-18—NEW ENGLAND INTERCOLL. 
GEOL. CONF., field trip to cover Taconic 
sequence in W. Vt., Vt. marble belt, and 
Foreland sequence E of Lake Champlain; 
write: John B. Lucke, Univ. Conn., Dept. 
Geol., Storrs, Conn. Guidebook. 

Oct. 18—ILLINOIS STATE GEOL. SURV., field 
trip of Coal Measures of Washington Co., Ill. 

Nov. 5-8—WEST TEXAS GEOLOGICAL SOCI- 
ETY, field trip to Val Verde Basin of Terrell, 
Pecos, and Val Verde Counties, Texas. Write: 
E. > Dillon, Box 1509, Midland, Texas. Guide- 
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N.W., Washington 25, D. C. 
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The American Geological Institute and its Member Societies assume no responsibility for statements 
and opinions advanced by contributors to GEoTIMEs. 
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Check these three new Wiley titles... 


OUR MINERAL RESOURCES 


By CHARLES M. RILEY, Humble Oil and Refining Company. This book 
is unique in that it offers an elementary approach to a subject most often taught 
at a college senior or graduate level. With a minimum use of scientific termi- 
nology, it presents a great amount of scientific theory and useful fact. The book 
summarizes the most modern knowledge about where and how our valuable 
mineral resources are formed by nature, and discusses some new deposits de- 
scribed only in the most recent literature. The author includes an extensive 
glossary, an up-to-date list of references, current statistics, and numerous illus- 
trations. Coming in September. 342 pages. Illus. Prob. $6.95. 


ATLAS of LITHOFACIES MAPS 


By L. L. SLOSS, E. C. DAPPLES, and W. C. KRUMBEIN, al/ at North- 
western University. These maps clearly show the distribution, thickness, and 
lithologic aspect of approximately 150 selected rock- and time-stratigraphic units 
in the United States and Southern Canada. From these graphically expressed 
data (including contours and two-color patterns), useful additions to the inter- 
pretation of the geologic history of the sedimentary rocks and the major struc- 
tural fractures that affect their deposition may be used. 1959. In Press. 


GROUND WATER HYDROLOGY 


By DAVID K. TODD, University of California, Berkeley. Avoiding the 
extremes of both theory and application, the author concentrates on the engineer- 
ing fundamentals of ground water hydrology. He employs a broad interpre- 
tation of the subject in order to include all the elements of ground water as a 
primary supply source. The material is presented in a concise manner, and at a 
level that can be easily understood by those actively engaged in water supply, 
sanitation, soil mechanics, agriculture, etc. The book includes a discussion of such 
practical problems as locating a ground water supply, constructing a well, deter- 
mining the amount of water that can be pumped from wells located near each 
other or near streams, and control of sea water in wells near the coast. 1959. 
336 pages. Illus. $10.75. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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Deft in Jhinbing 


A. I. Levorsen recently said, “Depth in geological thinking is of equal importance 
to depth in drilling,” if we are to meet the petroleum exploration needs of the 
coming years. 

It would appear that many geologists show more interest in new developments in 
drilling methods and equipment than they do in the new tools of their own profes- 
sion. Just as a new type draw works can add significantly to the speed of drilling 
or the depth range, new ideas and knowledge can add significantly to a geologist’s 
depth of thinking. 

A round trip for a new drill bit is appreciated by all as necessary to the drilling 
of a hole. However, round trips through the geological literature to sharpen mental 
tools for the improvement of the geologist’s depth in thinking are often ignored. 

Experience on the part of the toolpusher is vital in getting the most out of his 
equipment, but the performance of the most experienced toolpusher in the world is 
limited by the size and condition of the rig. So it is with the geologist. Experience 
is invaluable, but to penetrate to the maximum depth with his geological thinking, 
the geologist must be soundly and wisely equipped. 

The contract to drill a deep hole doesn’t go to the fellow with a lot of “hardly 
able” equipment. It goes to the contractor with a capable, well-organized setup. 
If a company needs depth in geological thinking it must turn to the geologist who 
gives attention to his professional tools. The company must seek the geologists who 
have good academic backgrounds and who continue to be students of geology 
throughout their careers if they are to achieve maximum depth in their geological 
efforts. 

When supplies are up and prices of crude oil go down, drilling tools go on the 
rack to deteriorate through lack of use. At the same time substantial numbers of the 
geological profession also are put on the rack by industry only to grow rusty or 
become dissipated through lack of use. 

There is one significant point of difference: The geologist who has been put on 
the rack to rust may climb down and go elsewhere, discouraged by the whims of 
the business. If the demand rises sharply, however, and industry feels the need to 
stock up on geologists capable of the deepest geological thinking, it is likely to find 
delivery of the new replacements to be very slow—it takes 7-8 years to produce a 
deluxe Ph.D.-type geologist. Delays may be further accentuated by lack of raw 
materials, for the most able minds may be going into more rewarding fields. 

A good geologist must be well-equipped, he must keep his mental tools sharp, 
but he must be kept at work if the maximum depth in geologic thinking is to be 
realized. 


The AMERICAN GEOLOGICAL INSTITUTE is a non- -profit 
rofessional service organization and 
c the scientific societies in the fields of geology and geo- 
physics in cooperation with the National Academy of Sciences- 
National Research Council. It is the instrument of the 
profession serving and advancing the welfare of the geo- 
scientist in matters relating to education, professional 
responsibilities and government relations. It is an active 
member of the Scientific Manpower Commission. It also 
functions in the stimulation of public education and aware- 
ness of the earth sciences, through career literature, the 
scouting program and other channels of communication. 








GEOTIMES is the news magazine of the geological sciences. 





OUR COVER It reports on current events in the earth sciences, public 

View of side of the lower education and public relations efforts throughout the profes- 
Taylor Glacier in South Vic- sion, as well as appropriate legislative and governmental 
toria Land Antarctica. Photo issues. It announces scholarships, fellowships, publications and 
by Warren Hamilton & Philip new developments. It provides a forum for discussion of 
T. Hayes, U. S. Geological timely professi problems, and affords a common bond 
Survey. (See page 16) between the many specialized groups within the earth sciences 
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GEOLOGY 
AND 
GEOLOGISTS 
OF 
JAPAN 


By Kencut Omori 


Japan consists mainly of four islands: Hokkaido, Honshu, Shikoku and Kyushu. 
In the middle of Honshu is a zone called “Fossa Magna,” which divides the islands 
geologically, as shown in the figure, into two parts: northern and southern Japan. 
The former is mainly covered by Cenozoic and pre-Tertiary formations, while the 
latter consists principally of Mesozoic and Paleozoic formations. 

In northeastern Honshu, there are two isolated mountainlands, Kitakami, to the 
north of Sendai, and Abukuma, to the south. The structural trend of Kitakami is 
NNW-‘SSE and of Abkumua nearly N-S. Tertiary formations are widely distributed 
along the western side and a Quaternary volcanic zone runs in a generally north- 


south direction down the middle. 

In southwestern Japan is a tectonic belt 
called the median line. Rocks to south of 
the line are crystalline schists and phyllites 
accompanied by some basic intrusives and 
Paleozoic and Mesozoic formations. Im- 
mediately north of the median line, rocks 
are biotite schist, biotite gneiss and related 
granitic rocks, but a major portion of the 
area north of the line is composed of Paleo- 
zoic rocks extensively intruded by granite. 
Volcanoes have erupted violently in cen- 
tral and southern Kyushu from Pliocene to 
Recent. 

The western peninsula of Hokkaido is 
geologically similar to the Cenozoic area of 
northeastern Honshu. Central Hokkaido 
consists of Cretaceous and pre-Cretaceous 
formations. The folded mountain axis ter- 
rain consists of Paleozoic formations and 
regionally metamorphosed rocks. In eastern 
Hokkaido, a Neogene volcanic formation 
covers Cretaceous and Paleozoic forma- 
tions. In the middle of this area are many 
volcanoes belonging to the same volcanic 
zone as the Kurile islands. 

Japan has rich variety of mineral de- 
posits, however, most are small. Tertiary 
coal is mined in central Hokkaido and 
northern Kyushu. The Paleogene deposits 
in northern Kyushu contain Japan’s most 
important coal measures. They have about 
6 billion tons, or about 37 percent of Ja- 
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pan’s total coal reserves. Petroleum is found 
in Neogene formations in a folded zone 
along the Japanese Sea. 

Many epithermal vein deposits or re- 
placement bodies containing ores of gold, 
silver, copper, lead, zinc, mercury, iron, 
sulfur and others are distributed in the 
Tertiary or Quaternary volcanic regions. 
Some of the metallic deposits are related to 
granitic intrusives, particularly of late Meso- 
zoic age, which are fissure-filling replace- 
ment or contact metamorphic types. Cop- 
per-bearing pyrite deposits are embedded 
in crystalline schists or phyllites. South- 
western Japan also has economically im- 
portant resources. 


GEoLocists, INSTITUTIONS, AND PROJECTS 


Japan has over 400 colleges and univer- 
sities, of these about 20 have departments 
of geology or related sciences. Each year, 
from 300 to 400 geologists are graduated, 
with a specialty distribution approximate- 
ly as follows: general geology, geochem- 
istry and petrography, 40 percent; eco- 
nomic and mining geology, 40 percent; 
mineralogy and crystallography, 12 per- 
cent; paleontologists and others, 8 percent. 

The principal departments of geology in 
Japan are at the following universities: 


* Tokyo University, Tokyo, Shares Depart- 
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ment with Hiroshima Educational Uni- 
versity. 

* Tohoku University, Sendai 

¢ Kyoto University, Kyoto 

¢ Hokkaido University, Sapporo 

* Kyushu University, Fukuoka 


Recent activities in the field of mineral- 
ogy at these universities, or by members of 
their departments of geology, are briefly 
as follows: 

Tokyo University 


The crystallography of minerals of Ja- 
pan, analyzed principally by X-ray meth- 
ods, is being studied and many papers 
have been published on the results. A 
celebration in honor of Professor Teiichi 
Ito’s sixtieth birthday was held last autumn 
by his co-workers and former students. 
Professors Ito and N. Katayama attended 
meetings for the founding of the Interna- 
tional Mineralogical Association held in 
Madrid, Spain, April 1958. Dr. N. Mori- 
moto is on leave to study phase relations at 
the Geophysical Laboratory, U. S. Geo- 
logical Survey, Washington, D. C. 


Tohoku University 


The science of geology is covered at 
Tohoku by 1. The Institute of ‘Mineralogy, 
Petrology, and Economic Geology, and 2. 
The Institute of Geology and Paleontology. 
Current research in the mineralogy insti- 
tute includes detailed studies on pegma- 
tite minerals, with particular emphasis on 
minerals of uranium, thorium, niobium, 
tantalum, and the rare-earth elements. Pro- 
fessor Keiichi Omori has surveyed more 
than 2,000 pegmatites of Japan, northern 
Korea, and southern Inner Mongolia. He 
has, since September 1958, been investi- 
gating infrared spectra of minerals at Co- 
lumbia University, New York, with Pro- 
fessor Paul F. Kerr. 


Kyoto University 
Assistant Professor Yasuo Ukai and co- 
workers are studying radioactive minerals. 
Dr. T. Ueda is at the University of Ilinois 
studying rock-forming minerals. 


Hokkaido University 


A special collection of mineralogical pa- 
pers by friends and former students of 
Professor Zumpei Harada was published as 
part of the celebration of his sixtieth birth- 
day. 

Kyushu University 

Professor Toyofumi Yoshimura is investi- 
gating manganese minerals of Japan and 
Professor Toshio Sudo is studying clay 
minerals at Tokyo Educational University. 

There are two principal mineralogical 
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Professor Keiichi Omori hes 
been on leave during the past 
year from Tohoku University, 
Sendai, Japan. He has been 
studying with Professor Kerr 
at Columbia University as a 
Quincy Ward Boese Postdoctoral 
Fellow in Geology. 





societies in Japan. One is the Japanese 
Association of Mineralogists, Petrologists 
and Economic Geologists, established in 
1929. It has published 42 volumes (the 
last with 6 numbers) of a journal carrying 
the association name. The address of the 
association is care of Tohoku University, 
Sendai, Japan. The other is the Mineralog- 
ical Society of Japan, which was estab- 
lished several years ago. Its address is care 
of Tokyo University, Tokyo, Japan. It 
has two periodicals, the Journal of the 
Mineralogical Society of Japan, of which 3 
volumes have appeared, and Mineralogical 
Journal, written in English, of which 2 vol- 
umes have been published. These two 
societies publish about 80 mineralogical 
papers each year. 

There are many other professors, geol- 
ogists and students in Japan actively en- 
gaged in field studies and _ laboratory 
research. Professor S$. Hanzawa of To- 
hoku University is well known for his 
studies of fusuline Foraminifera. He is 
now lecturing on paleontology at New 
York University. A special publication on 
geology and paleontology has been pre- 
pared in celebration of Professor Hanzawa’s 
sixtieth birthday and is to be distributed 
after his return to Japan this coming win- 
ter. Professors T. Kobayashi and F. Takai 
of Tokyo University are specialists in Meso- 
zoic geology and Cenozoic paleontology 
respectively. Professor H. Kuno is recuper- 
ating from a serious illness and plans to 
continue his interesting investigations of 
basaltic magma in the near future. Pro- 
fessor Y. Kawano of Tohoku University 
who left the Geological Survey last year 
is running chemical analyses of the volcanic 
rocks of northeastern Japan. An outstand- 
ing contribution being made by the Geo- 
logical Survey of Japan is its series of 
1/50,000 geological maps of Japan. 


MEASURING DIPPING BEDS 


Ancient but little 
used Jacob staff 
method often ideal 


By G. D. RosInson ? 


For some years, my work has involved the repeated detailed measurement in 
mountain country of a very thick section of strata with dips of 20° to 50°. Innocent 
both of training and thought in stratigraphic measurement, I first plunged into the 
task with plane table and telescopic alidade, with assists from the steel tape. After 
a few hundred observations and several times that many tiresome calculations, I 
began seeking an easier way to handle the problem within the limits of error 
inherent in measuring deformed and incompletely exposed rocks. Eventually, I 
devised a simple method for measuring thickness directly with an Abney level 
mounted on a 5-foot wooden dowel. 

The thrill of discovery was short-lived: I soon became aware of a respectable 
literature on direct thickness measurements. Nearly 80 years earlier, Walcott (1888) 
had published a description of a comparable device, consisting of a rod and a 
clinometer compass. Almost 50 years earlier, Hayes (1909) had described three 
variants on direct measurement: Walcott’s method, mine, and another employing 
the Brunton compass. Four years later, Blackwelder (1913) had independently 
discovered the Brunton variant. In 1943 Kummel had described an even simpler 
rod-and-clinometer combination than that of Walcott and Hayes, and called it a 
Jacob staff. Inspired by Kummel’s paper, Broggi (1946) systematically examined 
the principles involved in direct thickness measurement with the Jacob staff and 
their application to different field situations. 

Recently, the Jacob staff method has been described in Low’s handbook (1957) 
and some refinements of Kummel’s device have been suggested (Ingbrigsten, 1957; 
Bergstrom, 1958). 

This might be thought enough attention 
to so simple a matter. Yet discussions with 
many colleagues and a review of American 
stratigraphic literature of the last decade 
suggest that most geologists working in 
deformed rocks have not discovered Jacob- 
staffing, but are plodding through time- and 
energy-consuming procedures with alidade 


History AND ETYMOLOGY 


“It would be ridiculous, to go about to 
praise an art that all mankind know they 
cannot live peaceably without, and is near 
hand as ancient (no doubt on it) as the 
world ...” J. Love, Geodaesia, 1688. 


The papers cited earlier tell much about 





or tape, or with some other method that 
requires trigonometric calculations, with no 
advantage in accuracy though sometimes 
with greater precision. The purposes of 
this paper are to call further attention to 
Jacobstaffing, to note some of its virtues 
and limitations, and to give information on 
making a kind of Jacob staff that uses the 
Abney level. 

The manuscript has benefitted from crit- 
ical review by Lawrence C. Craig, Wallace 
R. Hansen, William H. Hays, and Harry 
Tourtelot. John R. Stacy prepared the il- 
lustration. 


1 Publication authorized by the Director, U.S. 
Geological Survey. 

2G. D. Robinson, U.S. Geological Survey, Den- 
ver Federal Survey, Denver, Colorado. 
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the Jacob staff in stratigraphic work, but 
little about the background of the tool or 
its name. To fill this small void, source 
materials in libraries near Denver were 
briefly examined. The historical notes be- 
low, while hardly exhaustive, may never- 
theless satisfy the curiosity of most readers. 

The name Jacob staff clearly derives 
from Jacob’s prayer in Genesis 32-10 (Re- 
vised Standard Version): “I am not worthy 
of the least of all the steadfast love and 
all the faithfulness which thou has shown 
to thy servant, for with only my staff I 
crossed this Jordan; and now I have be- 
come two companies.” 

The use of a stick to steady a surveying 
device very likely goes almost as far back 
as the first Jacob—the dioptra described by 
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Vitruvius in the Ist Century B.C. (Hoover 
and Hoover, 1950, footnote p. 129) is a 
well-known early example, and the “merk- 
het” of ancient Egypt (Burnside, 1958, p. 
61) a still earlier. But the earliest recorded 
application of the name Jacob’s staff to 
such a device was a mere 400 years ago. 
In 1559, according to Murray (1901, p. 
542), Jacob’s staff appeared in Cunning- 
ham’s Cosmographer’s Glass as the name 
of a simple instrument employed by as- 
tronomers and navigators for observing the 
altitude of the sun (called also astron- 
omer’s staff and, by others, cross-staff). 
This early technical meaning evidently 
evolved from popular use of the term for 
a pilgrim’s staff, as in Hall’s Chronicles of 
Henry VIII, dated 1548. Later, the name 
was for a time given, somewhat more 
glamorously, to a staff containing a con- 
cealed sword or dagger. 

Just when Jacob’s staff came to mean a 
rod on which to mount a simple land sur- 
veying instrument—generally a “circum- 
ferentor” (primitive transit) or a compass 
—is uncertain, but it most likely was late 
in the 17th Century or early in the 18th. 
The usage does not appear in popular early 
17th Century works on surveying, such as 
Leybourn’s or even in the eleventh edition 
(1792) of Love’s popular work on the sur- 
veyor’s art, first printed in 1688; neverthe- 
less it was well established in Colonial 
America, a Jacob’s staff, by that name, be- 
ing standard equipment for such surveyors 
as George Washington (Freeman, 1948, 
p. 197). 

Firmly fixed in the cant vocabulary of 
American surveyors and other engineers in 
the 18th Century, the name does not seem 
to have been taken up by geologists until 
late in the 19th Century. The first geol- 
ogists to use the term Jacob’s staff, and 
perhaps the tool as well, seem to have been 
the early investigators of the iron resources 
of the Lake Superior region. Searching for 
buried magnetic ore, they were the first 
geologists to make large numbers of sys- 
tematic compass observations, and thus to 
feel the need for a better compass support 
than the human hand. The great Lake 
Superior pioneer, T. B. Brooks, felt no 
such need (1873, p. 211-212) but at cen- 
tury’s end Smyth stated (in Clements and 
Smyth, 1899, p. 342) “At work, this in- 
strument [the dial- or sun-compass] is 
mounted on a light Jacob’s staff, or it may 
be held in the hand. The Jacob’s staff, 
though often inconvenient to carry, is pref- 
erable . . .” Like the engineers, the iron 
hunters held the staff in vertical position, 
as a support for a device that made its 
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Figure 1.—Abney topographic level and 
bracket for attaching it to wooden staff. 


measurements at right angles to the staff. 
To them, the Jacob’s staff was merely a 
support. 

Field use of the name for a stratigraphic 
tool doubtless goes far back in this century, 
but I have not found it in print prior to 
Kummel’s paper of 1943. Kummel himself 
made clear that his usage is not original. 
As adapted by Kummel, the term is broad- 
ened to include the attached clinometer as 
well as the supporting rod. This reason- 
ably reflects the fact that the rod is no 
longer merely a support, but has become 
an integral part of the instrument. Kum- 
mel also dropped the possessive ending. 
Thus in one stroke he commited synec- 
doche and literary larceny, but achieved 
clarity and economy. Kummel’s extended 
meaning and contracted spelling have been 
widely accepted. 

Not all users of the instrument care for 
its antique name. Some of my colleagues 
deplorably refer to it as a pogo stick or 
even as a glorified mop handle. 


THE Jacos STAFF 


How to measure directly the thickness 
of inclined strata was neatly described by 
Hayes in the first edition of his Handbook 
(1909, pp. 29 and 30): 

“To the upper end of a rod of conven- 
ient length—5 feet is about right for a man 
of ordinary height—is fastened a short arm 
to form a right-angled T.* A zigzag jointed 
5-foot rule may be used instead of the rod. 
In addition to the rod either (a) a hinged 
clinometer with level on one arm, or (b) 
an Abney level, or (c) a Brunton compass 
is used. The dip of the beds is determined, 
and if a clinometer is used the arms are 
opened so that the angle between them is 
equal to the dip angle. If then, the lower 
limb of the clinometer is held firmly on 


3 With any luck at all, this desciription would 
have led to the happy name “‘Hayes-T” for both 
instrument and method, and a distinctively geo- 
logic tool would have a distinctively geologic 
name. 

(Continued on page 24) 











GEOLOGY 
in an 


Academic Year Institute 


by 


RoBEerT E. STEVENSON 


Geology was an integral part of the 1958- 
59 National Science Foundation sponsored 
Academic Year Institute at the State Uni- 
versity of South Dakota. The prime objec- 
tive of the Institute was to increase the 
knowledge of subject matter in science and 
mathematics for secondary school teachers. 

Three of the 50 participants in this 
Institute were majors in geology, working 
either toward the Master of Arts degree 
(20 hours of geology, 8 hours of a science 
minor) with thesis, or the Master in Nat- 
ural Science degree without thesis. The 
M. in Nat. Sc. requires the completion of a 
research problem in the 20 hour major and 
a single or combined science minor of 15 
to 17 hours. Some participants come with- 
out adequate undergraduate backgrounds 
in geology. Such students were required 
to take basic undergraduate courses for 20 
hours before entering a graduate program. 
All participants receive a certificate of 
completion at the close of the Institute. 

The Institute participants majoring in 
geology took the same courses as the reg- 
ular graduate students and did very well. 
A number of participants minored in geol- 
ogy by taking 8 hours of “Geology for Sci- 
ence Teachers.” This course consisted of 
a complete set of lectures and laboratories 
in general geology and a series of discus- 
sions on the teaching of geology in the 
secondary schools. During the discussion 
sessions an earth science syllabus is pre- 
pared for a junior high general science 
course. 

All participants were required to attend 
weekly general seminar meetings, at which 
time they heard a series of lectures in the 
various scientific fields. Some speakers were 
University faculty other than the Institute 
staff, who lectured on such topics as His- 
tory of Science; Career Opportunities in 
Engineering, Medicine, Medical Technol- 
ogy, and Nursing; Radiological Aspects of 
Civil Defense and others. Each department 
of the Institute, botany, chemistry, geol- 
ogy, mathematics, physics, and zoology, 
selected two Visiting Scientists for the 

1 Robert E. Stevenson Professor & Chairman 


of Geology, State University of South Dakota, 
Vermillion, S. D. 
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Symposium 
on 
Arctic Geology 


January 11-13, 1960 
Calgary, Alberta 


The First International Symposium on 
the Geology of the Arctic will be held in 
Calgary, Alberta, Canada, under auspices 
of the Alberta Geological Society of Petro- 
leum Geologists. 

Principal subjects to be discussed will 
be: 


1. Stratigraphy, Biostratigraphy and Tec- 
tonics of the circum-Arctic Territories and 
of the Arctic Ocean “Basin.” 

2. Economic Geology, Oceanography, 
Glaciology and Permafrost. 


Other objectives of the conference will 
be to seek to strengthen international con- 
tacts and possibly cooperative efforts of 
groups working on Arctic problems. Con- 
sideration will be given to the publication 
of a periodical devoted to Arctic geology. 
International support of the 1960 Sym- 
posium appears assured at this date. 

George S. Hume is honorary chairman 
of the Symposium and Theodore A. Link is 
general chairman. Interested persons should 
write D. W. R. Witson, General Secre- 
tary, Arctic Symposium Committee, P.O. 
Box 100, Calgary, Alberta. 





weekly seminar. These Visiting Scientists 
also spoke at a supplementary seminar for 
the major and minor students in the sci- 
entist’s field, as well as participating in 
discussions with under-graduates, gradu- 
ates, and staff of the department that in- 
vited them. Professor W. C. Krumbein, the 
AGI Visiting Geoscientist for the Univer- 
sity of South Dakota, also spoke to the 
Institute participants. 

Earth science is briefly presented to the 
secondary school as a part of the general 
science course usually taught by a science 
or mathematics teacher who knows little 
or nothing of geology. Such teachers with- 
out some training in geology will not pre- 
sent the science properly and it will, there- 
fore, be meaningless to most students. I 
feel that the Institute participants who ma- 
jored or minored in geology can now pre- 
sent the science of geology accurately and 
interestingly to the high school student. 
This I believe is the Geology Department’s 
accomplishment in the N.S.F. Academic 
Year Institute 1958-59 at the State Uni- 
versity of South Dakota. 
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COMMITTEE OF 1000 FOR AGI 
REACHES 388 MEMBERS 


In the fall of 1959 Bob Karpinski, profes- 
sor of geology at the University of Illinois, 
Navy Pier, on his own initiative started a 
program to aid in the financing of AGI. He 
conceived the Committee of 1000 for AGI 
and personally handed to the AGI Board 
of Directors $180 in funds collected from 
fellow geologists who wanted to show their 
support of the Institute through member- 
ship in the Committee of 1000 for AGI— 
1959. The funds were accepted by the AGI 
Board and the Committee of 1000 became 
official. 

Karpinski, now on leave for study and 
travel in Europe, visualized the Committee 
of 1000 for AGI as a local action plan to 
augment the limited funds available from 
the profession through the contributions of 
AGI Member Societies. He suggested that 
local societies initiate group efforts on be- 
half of the Committee of 1000 to stimulate 
wider support. Although this aspect of his 
concept has not taken hold, the Committee 
of 1000 for AGI—1959 has been quite suc- 


cessful as a means of providing much- 
needed funds to the Institute for support 
of its program and GeoTimes. 

Listed below are 116 additional names 
of persons who have joined the Committee 
of 1000 for AGI—1959 since the May-June 
issue of GeoTimes went to press. This 
brings the total membership to 388. Among 
the names published below and in previous 
issues of GeoTimes are those of many well- 
known members of the profession. The 
Committee of 1000 includes students, re- 
tirees, and many persons at various stages 
of their careers between these two extremes 
—all of whom care enough about AGI and 
the diverse services it is trying to render to 
provide tangible evidence of their support. 

Members of the Committee of 1000 for 
AGI—1959 have made a contribution of 
$10 or more to the fund. Others who want 
to join the Committee of 1000 may do so 
by sending their contribution to the AMER- 
ICAN GEOLOGICAL INstTITUTE, 2101 Consti- 
tution Avenue, N.W., Washington 25, D. C. 


Recent Additions to the 
Committee of 1000 for AGI-1959* 


E. D. Ackerman 


George F. Adams 
Joseph L. Adler 
John Eliot Allen 
Richard J. Anderson 
Robert W. Anderson 
W. Russell Anderson 
Harry L. Baldwin 
Christina L. Balk 

R. S. Ballantyne, Jr. 
Norval Ballard 
Francis D. Bode 


Ralph E. Esarey 
James R. Fasbender 
Barney Feagin, Jr. 
John H. Feth 
Spencer F. Fine 
John E. Frost 
Robert F. Gantnier 
Peter H. Gardett 
George O. Gates 
W. B. Gealy 
Kenneth H. Gibson 
Chas. L. Gilmore 


R. D. Brace Waldo S. Glock 
John W. Brice Frank W. Godsey 
L. S. Buckie, Jr. C. S. Gwynne 
Alfred L. Bush John C. Haff 


Lon D. Cartwright, Jr. 
Ralph D. Chambers 
Richard C. Chumbley 
Kenneth E. Clegg 


Dollie Radler Hall 
Harvard Geology Club 
Winthrop P. Haynes 
Allan W. Hazard 


R. W. Copeland Thos. A. Hendricks 
Milton W. Corbin William B. Heroy, Jr. 
Wm. H. Curry Richard V. Hollingsworth 
Carle H. Dane 


Thos. W. Dibblee, Jr. 
Philip Donnerstag 
Eldridge Dwight Drew 


Marlene E. Hyde 
Earl Ingerson 
John Winan Irving 


Lee J. Eicher Joseph S. Irwin 
Electrofrac Corporation Richard H. Jahns 
John H. Eric S. E. Jerome 


Charles G. Johnson 

W. P. Johnston 

H. Allen Kelley 

William S. W. Kew 

Konrad B. Krauskopf 

Harry S. Ladd 

Paul W. Long 

Wm. K. MacFarquhar 

David B. MacLachlan 

Roger S. Mahoney 

L. E. Mannion 

Marco P. Marchetti 

John C. Maxwell 

Neal E. McClymonds 

W. D. McIntosh 

Carl N. Metcalf 

William B. Millar 

Maynard M. Miller 

L. & P. Moyd 

Andrew J. Mozola 

F. H. Muire 

Ernest G. Mulle 

Donal R. Mullineaux 

Thomas B. Nolan 

Dept. of Geology, 
Notre Dame Univ. 

Louis C. Pakiser, Jr. 

John M. Parker 

Raymond A. Peterson 


Richard Phillips 

R. K. Robbins 
Forbes Robertson 

R. Burton Rose 

Sam Rosenblum 
Howard E. Rothrock 
George M. Schwartz 
E. J. Schwing 
Harold W. Scott 
Chester W. Shaw 

F. P. Shepard 

Pau! Siemon 

V. Zay Smith 

Arthur H. Sorensen 
Everett R. Stanley 
Robert E. Stevenson 
Robert Stone 
Donald B. Tatlock 
Spence T. Taylor 
Edward L. Tullis 
Grant T. Wickwire 
Pat Wilde 

Clark L. Wilson 
Sheldon P. Wimpfen 
C. E. Winn 

C. W. Wolfe 

Brame Womack 
David H. Wozab 
Herbert Yoho 


* For previous lists of members of the Committee of 1000 for AGI—1959, see GeoTimes 
Jan.-Feb., p. 22; March, p. 17, April, p. 17, and May-June, page 11. 
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At a recent meeting of the Lake Superior 
Geology Club, Hugh M. Roberts, consulting 
geologist and dean of the local mining profes- 
sion was presented with a scroll naming him 
Lake Superior Geologist. The scroll illustrated 
with four items characteristic of the geological 
profession—a geologist’s pick, a campfire re- 
plete with boiling teapot, a claim post and a 
super dip, was awarded Mr. Roberts in recog- 
nition of his worthy contributions to the study 
of iron ores in the Lake Superior region. 

The award was made at the annual dinner 
meeting of the club held in Duluth early in 
April. At this meeting Mr. Roberts was not only 
the honored guest but also the principal speak- 
er of the evening. His talk entitled “The Begin- 
ning of Things” described many interesting 
experiences of his career and pointed up the 
role that the geologist must play in mineral 
development. 

Mr. Roberts, in his long career as an economic 
geologist, has worked from Hudson Bay in the 
north to Brazil in the south, and in many other 
far away places with strange sounding names. 
He was instrumental in the discovery of the 
Falconbridge nickel deposit at Sudbury, On- 
tario and the Steep Rock iron mine at Atikokan, 
Ontario. Mr. Roberts has maintained a consult- 
ing office in Duluth since 1926. 





NSF RESEARCH GRANTS 


Sept. 15 is 
deadline for 
proposals 


The Earth Sciences Program of the Na- 
tional Science Foundation is now receiving 
proposals for research grants that will be 
made in February and March 1960. Dead- 
line for the receipt of proposals for work 
to begin in the spring or early summer is 
September 15, 1959. There are no formal 
application blanks, but a Foundation pam- 
phlet describes the method of making ap- 
plication and outlines the information 
needed in a proposal. This pamphlet may 
be obtained by writing directly to the 
National Science Foundation, Washington 
25, D. C., Attention: Earth Sciences 
Program. 


12 





Geologists to Meet 
Offshore 


Atlantic City 
April 1960 

The petroleum geologists will converge 
on the famous Steel Pier in Atlantic City 
April 25-28, 1960, for the first national off- 
shore meeting of geologists. The Steel Pier 
auditorium, from which the Miss America 
Pageant is televised each year, will be 
given over during the 45th annual meeting 
of the AAPG to the study of contours of 
a less eye-catching (but none-the-less in- 
triguing ) type. 

The Geological Society of Washington 
will be hosts to the AAPG-SEPM members 
in Atlantic City. The local committee is 
planning interesting pre-meeting field trips 
which will give the visitors a good cross- 
section of classic Appalachian geology. 

Following the Atlantic City meetings 
there will be an open house of Washington 
research laboratories, including the U. S. 
Geological Survey photogrammetric and 
topographic map making facilities, and the 
Beach Erosion Control Board. The climax 
of the Washington extension trip will be 
a special performance of the Pick and 
Hammer Show which will lampoon the big 
wigs among the oil finders. 

The technical program for the Atlantic 
City meeting will be arranged around sev- 
eral planned symposia as follows: 


* Geometry of Sandstone Bodies, spon- 
sored by the AAPG Research Commit- 
tee with J. A. Peterson as chairman. 

¢ Sedimentary and Tectonic Framework 
of the Atlantic Coastal Region, with 
J. R. Balsley and J. T. Hack as co- 
chairmen. 

* Frontier Regions in World Exploration, 
organized by Hollis D. Hedberg. 

* The Paleontological and Mineralogical 
Evidence for Polar Wandering & Con- 
tinental Drift, sponsored by the SEPM 
Research Committee and organized by 
A. C. Munyan. 


Contributed papers are welcomed, but 
are subject to review as to suitability before 
being accepted for the Atlantic City meet- 
ing. Tentative titles should be filed before 
October 1, 1959. The deadline for abstracts 
is November 15, 1959. 

Persons desiring to submit a paper should 
contact AAPG Program Chairman, FRANCIS 
J. Perryoun, Department of Geology, The 
Johns Hopkins University, Baltimore 18, 
Md., or SEPM Program Chairman, W. J. 
PLUMLEY, California Research Corp., La 
Habre, Calif. 
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XXI INTERNATIONAL GEOLOGICAL CONGRESS 
Copenhagen, Aug. 15-25, 1960 


The Second Circular for the XXI Inter- 
national Geological Congress, Copenhagen, 
Denmark, August 15-25, 1960, has been 
distributed by the Organizing Committee 
to all persons who filed form 1 which ac- 
companied the First Circular. 

Persons who have not made final appli- 
cation for the Congress and the pre- and 
post-Congress field excursions of their 
choice should do so at once for the field 
excursions are rapidly reaching maximum 
registration. 


The response to the First Circular was 
very good. Over 2,000 prospective mem- 
bers returned the tentative application 
form, and these forms indicated that ap- 
proximately 1,000 additional persons would 
be accompanying the Congress members. 
Many geologists of the United States and 
Canada are expecting to take their families 
to Europe in the summer of 1960 and com- 
bine attendance at the Congress with a 
tour of European countries. 


Final registration forms for the Congress 
and the field excursions accompany the 
Second Circular. These must be completed 
and returned with a payment of the mem- 
bership fee and a deposit for excursions. 
The membership fee is $24 U.S. for attend- 
ing members and $10 each for all accom- 
panying persons (this includes wives and 
children). A $40 deposit must be made for 
each field excursion for which one wants to 
register. Closing date for field excursion 
applications is September 1, 1959. 


September 1 is also the closing date for 
all papers submitted for presentation at 
the Copenhagen Congress. Details concern- 
ing manuscripts and preparation of slides 
are given in the first and second circulars. 


SECTIONS OF THE CONGRESS 


The following subjects have been selected for 
discussion, each subject corresponding to a sec- 
tion of the Congress: 


. Geochemical cycles 

. Geological results of applied geochemistry 
and geophysics 

. Pre-Quarternary absolute age determination 
. Chronology and climatology of the Quater- 
nary 

The Cretaceous-Tertiary boundary 

. Pre-Quarternary micropaleontology 
Ordovician and Silurian stratigraphy and 
correlations 

. Late pre-Cambrian and Cambrian stratig- 
raphy 

. Pre-Cambrian stratigraphy and correlations 
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Second Circular 
Distributed 


10. Submarine geology 

11. Regional and structural] problems in oil 
geology 

12. Regional paleogeography 

13. Petrographic provinces, igneous and meta- 
morphic rocks 

14. The Granite-Gneiss problem 

15. Genetic problems of Uranium and Thorium 
deposits 

16. Genetic problem of ores 

17. Minerals and genesis of Pegmatites 

18. Structure of the earth’s crust and deforma- 
tion of rocks 

19. Caledonian orogeny 

20. Applied geology 

21. Other subjects 


Holding meetings simultaneous with the 


International Geological Congress will be 
the following: . 


* International Paleontological Union 

* Association of Sedimentary Petrologists 

¢ International Association of Hydrogeol- 
ogists 

¢ International Mineralogical Association 

¢ Sub-Commission on Stratigraphic Ter- 
minology of the International Commis- 
sion on Stratigraphy 

e International Commission for the Study 
of Clays 


The second circular may be obtained 
upon request by addressing CoNncrREss 
TRAVEL, AMERICAN GEOLOGICAL INSTITUTE, 
2101 Constitution Ave., N.W., Washing- 
ton 25, D. C. 





EIGHTH NATIONAL CLAY 
CONFERENCE 


Oct. 12-14, 1959 
Norman, Okla. 


The University of Oklahoma will be the 
host to the Eighth National Clay Confer- 
ence to be held under auspices of the Clay 
Minerals Committee of the NAS-NRC in 
Norman, Oklahoma, Oct. 12-14. The meet- 
ing will feature symposia on Clay-Water 
Systems and Clay Mineral-Geochemical 
Prospecting Methods in addition to gen- 
eral sessions of contributed papers. 

Further information may be obtained by 
writing Pror C. G. Dopp, Chairman, 
Eighth National Clay Conference, U. of 
Oklahoma, Norman, Okla. 
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GeoScience ABSTRACTS 


The opening number of the 1959 Menlo 
Park (Calif.) Pick anp HAMMER SHOW 
lampooned, or harpooned, GeoScience 
Abstracts with the following verse to the 
classic “Wonderments:” 

The GeoScience Abstracts are but fifteen bucks a 
year—I wonder why, I wonder why— 
If twenty Comrades shared the cost, it wouldn’t 
seem too dear— 


I wonder why, I wonder why— 
The trouble is that everyone who buys ’em has to 


swear, 

Upon a stack of Bibles, that he’ll never dare to 

share 

Their contents with a Commie, which is surely 

most unfair—I wonder why, I wonder why. 
The Menlo Park geologists and others 
have been quite vocal in their criticism of 
the AGI policy which requires that indi- 
viduals who wish to enjoy the benefits of 

the special $15 supscription price as a 

member of a supporting AGI Member So- 

ciety must sign a pledge agreeing to 
restrict the journal to their own personal 
use. Such a pledge card system has been 
used most satisfactorily by one of the best 
known of the scientific abstract journals— 
but the dissenting geologists feel that such 

a requirement violates the Bill of Rights 

and should not be imposed on anybody, 

especially geologists and particularly them. 

In starting GeoScience Abstracts, which 
replaced Geological Abstracts, discontinued 
by the GSA in December 1958, the Insti- 
tute recognized that realistic subscription 
prices had to be established if the new 
abstract journal was to become self-suffi- 
cient. After considerable study the fol- 
lowing scale of subscription prices was 
adopted: 

A. To members of AGI Member Societies on 
GeoTimes mailing list (for personal use only 
—pledge card required) $15.00 

B. Non-member ind‘viduals; colleges and uni- 
versities; public libraries $35.00 

C. Private organizations and government agen- 
cies $65.00 
These rates reflect the potential number 

of users of each subscription and the dif- 

ferences between various types of subscrib- 
ers. A predetermined estimate of sub- 
scription income needed to provide 
operating capital for GeoScience Abstracts 
served as the basis for establishing the 
rates. 

If the pledge card system were dis- 
carded, as some geologists have proposed, 

the journal would be forced to go on a 


1In April 1960 the Pick and Hammer Show in 
Washington at the close of the AAPG-SEPM 
meeting at Atlantic City will pick on the “Mr. 
Bigs” among the petroleum geologists. Plan to 
attend if you want to have some real fun—at the 
expense of the leaders in petroleum geology. 
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single subscription rate. There would be 
no $15 rate for individuals, no $35 rate for 
schools and libraries, and no $65 rate for 
other organizations. There would be a 
single rate of about $22.50 per year and 
we would have to have about 2,700 sub- 
scribers to meet gathering and produc- 
tion expenses. A 50 per cent increase in 
subscription rates to individuals would be 
a pretty steep increase—even for the 
rugged individualists who so resent the 
pledge cards. Despite the criticisms, no 
change in the rate structure for Geo- 
Science Abstracts is contemplated. 


GeoScience Abstracts has presented more 
than 1000 abstracts in the first four issues 
and there is growing evidence of wide 
acceptance of the new journal. It will 
offer in its first year more than three times 
the number of abstracts published formerly 
in Geological Abstracts. 





GeoScience Abstracts 

GeoScience Abstracts was started in 
January 1959 with very little advance 
publicity. The circulation has climbed 
steadily and is now about 1100. Individ- 
vals account for about 60 per cent of 
all subscribers. About half of the sub- 
scriptions are for 3 years at the special 
introductory rates of 3 years for the 
price of 2. 

A sample copy of GeoScience Ab- 
stracts may be obtained by sending 
$0.50 to cover postage and handling to 
American Geological Institute, 2101 Con- 
stitution Aveve, N.W., Washington 25, 
S. ¢. 











Opportunities in Cartography 


The United States Civil Service Com- 
mission has announced an examination for 
Cartographer, Grades GS-5 through GS-15, 
with entering salaries of $4,040 to $12,770. 
A written test is required for applicants 
for positions at Grades GS-5 through 
GS-12. Accepted applicants will be eli- 
gible for consideration for employment by 
the Army Map Service, U. S. Geological 
Survey, and other Federal Agencies. 

Interested persons should consult U. S. 
Civil Service Commission, Announcement 
No. 196 B, available through post offices, 
regional offices of the Commission or by 
writing the Executive Secretary, Board of 
U. S. Civil Service Examiners, Army Map 
Service, Washington 25, D. C. 


GEOTIMES 





CORRECTION FOR DIP IN DIRECTIONS NOT PERPENDICULAR 13 | 
TO STRIKE* 
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F. H. Lahee's FIELD GEOLOGY published by McGraw-Hi!! Book Company 


New Journal national or international journal. 
Southeastern Geology offers a medium 
on for publication of short papers without 
Southeastern Geology delay. A length of ten to fifteen pages is 
desirable. The subscription rate is $5.00 
per calendar year; the first issue is now 
available. 

Inquiries concerning subscriptions and 

manuscripts should be addressed to: 


Southeastern Geology is a new quarterly 
journal devoted to the geology of the 
Southeast. 

The large volume of superior research 
now being conducted has led to the need 


for expanded facilities for publication. Fur- Southeastern Geology. Department of 
thermore, papers of a regional nature do Geology, Duke University, Box 6665, Col- 
not always warrant the distribution of a lege Station, Durham, North Carolina. 
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DIP, DEPTH, AND THICKNESS OF INCLINED STRATA 
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This table may be used for determining the thickness of inclined strata 
of the depth of a point in an inclined stratum provided the dip and the 
breadth of outcrop on a horizontal surface are known. Divide the breadth 
of outcrop by 100 and multiply the result by the constant for thickness 


(of depth) for the given dip. 
MORE ABOUT OUR COVER 





Our cover for this issue, a photograph by 
Warren Hamilton and Philip T. Hayes of 
the U. S. Geological Survey, shows an 
isoclinical flow structure at the side of the 
lower Taylor Glacier, South Victoria Land, 
Antarctica. 

This valley glacier moves by sliding over 
its floor, by recrystallization along its per- 
vasive foliation planes, and by shear along 
silty layers near the base. The speed of 
glacial flow increases upward. The near- 
base layers of dark ice-saturated silt are in 
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many places rolled into structures resem- 
bling nappes, such as the one pictured. The 
upper limb of this isocline is turned over by 
differential forward flow at the fold axis, 
and the fold form progresses down-glacier 
at a speed intermediate between the speeds 
of the upper and lower limbs. 

Ice displays many features of the fabric 
and structure of metamorphic rocks, and 
the methods of structural geology can be 
applied fruitfully. 
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3 by 
Robert L. Bates 


Robert L. Bates, Department of Geology 
Ohio State University, Columbus, Ohio 


Can the scientist really get through to 
the layman? This subject was tackled by 
M. W. Thistle, chief of public relations for 
the NRC of Canada, in Science for April 
25, 1958. He argues that only a tiny bit 
of scientific knowledge can ever be trans- 
mitted to the general public. If the value 
100% is given to what scientists know, then 
the barriers of language and _ scientific 
sophistication reduce what it is possible to 
tell to 1%; the barrier of military and eco- 
nomic security leaves 0.25%; competition 
with other news for printed space cuts the 
figure to 0.02%; and the scanty attention 
paid to the story by the ultimate reader 
leaves half of this, or 0.01%, of what sci- 
entists know that ever gets through to the 
mind of the layman. This sounds discour- 
aging, but Thistle argues that the 0.01% 
can be made interesting and valuable if 
the scientist (1) assumes no _ technical 
knowledge on the part of his audience, 
(2) omits all details, writing only about 
general concepts, and (3) uses analogy and 
simile in everyday terms. Assignment: 
prepare a geological highway marker; a 
talk for a general audience on the most 
recent advances in your own specialty. 
. .. The nature and origin of petroleum is 
spectacularly loused up in the May issue of 
True, in an article about T. W. Murray, the 
wildcatter . . . Four more Swiss stamps 
have appeared that picture minerals and 
fossils . . . The committee on oceanog- 
raphy of the NAS-NRC states that from 
the military viewpoint the problems of the 
ocean are infinitely more urgent and im- 
portant than those of outer space. Yet the 
public eye is still inclined upward .. . 
What may help to return it to earth is, so 
help us, that project to drill a hole to the 
earth’s mantle (the “Mohole”) in 15,000 
feet of water. The NSF-NAS-NRC has 
got a committee at work, “to place the 
project on a firm scientific basis.” They 
say that if we don’t drill the hole the Rus- 
sians will. Well, as the man says, Why 
not? As it stands, we are racing to see if 
we can’t pour our money down a hole in 
the sea floor faster than the Russians can. 
This isn’t scientific and it doesn’t make 
good sense. The whole project started as a 
joke and it should be allowed to die as one. 
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RMAG FIELD TRIP 


Oct. 7-10 


The RMAG Field Trip and Symposium, 
October 7-10, 1959, will concentrate on 
the Cretaceous sedimentary section in Col- 
orado and adjacent areas of Wyoming. The 
trip will begin at Saratoga, Wyoming, and 
end at McClure Pass, between Grand Mesa 
and White River National Forests, near 
Carbondale, Colorado. Emphasis will be 
placed on field examples in the Piceance 
and Sand Wash Basins and the tie-in with 
the Washakie Basin of south-central 
Wyoming. Interested persons should write 
Rosert L. Kretz, (Alpine Oil Co.) 2425 
Brentwood, Lakewood, Colorado. 





Geology for Kansas 
Science Teachers 


Over one hundred high school science 
teachers from the schools of east-central 
Kansas journeyed together June 6 on an 
8-stop, 1-day geology conference in the 
Flint Hills area. The minerals, fossils and 
other geologic features of the area were 
interpreted for the teachers by Kansas 
State Geologist, Frank C. Foley, aided by 
his staff members, J. M. Jewett and Stanton 
Pall, who led the field trip under joint 
sponsorship of the Kansas Geological Sur- 
vey and Kansas State Teachers College at 
Emporia. This was the Third Annual Sci- 
ence Teachers Institute. 





Lubbock Host to 
Southwestern Federation 
Lubbock, Texas, will be the site of the 


second annual regional meeting of the 
Southwestern Federation of Geological So- 
cieties October 8-10. 

Program Chairman John Brand, of 
Texas Tech, has announced a diversified 
technical program for the 1,000 geolo- 
gists who are expected to attend. Among 
the many thought-provoking titles an- 
nounced is a paper by John Thornton on 
“Well Spacing, A Study in Economics” 
and another by Sam P. Ellison entitled 
“Why Not Make Paleontology Under- 
standable?” 

The Southwestern Federation includes 
4,000 members of nine local societies. Gen- 
eral Chairman for the meeting is F. ALTON 
Wave, Department of Geology, Texas 
Tech College, Lubbock, Texas. 
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ANPOWER 
in a column ~ 


By HOWARD A. MEYERHCFF 


Scientific Manpower Commission 
1507 M Street, N.W., Washington 5, D. C. 


In June 1958 bachelors degrees were 
awarded to 2,891 majors in the earth 
sciences—all but 100 of them in geology. 
The small number of first degrees in geo- 
physics, oceanography, and “all other” 
earth sciences suggests that these special- 
ties lack undergraduate segregation and 
more properly belong in the graduate 
school. 

At the graduate level 700 masters and 
136 doctors degrees were awarded. That 
it is still fundamentally a man’s field is 
statistically evident. Women received only 
104 (3.6 percent) of the bachelors degrees, 
21 (3 percent) of the masters, and 3 
(2.2 percent) of the doctors. 

In the engineering fields earned degrees 
were up last year in earth science fields. 
In geological engineering, 225 bachelors, 
12 masters, 2 doctors; in geophysical en- 
gineering, 27 bachelors, 6 masters, 1 doc- 
tor; in mining engineering, 240 bachelors, 
20 masters, 2 doctors; in metallurgical 
engineering, including both extractive and 
physical, 670 bachelors, 177 masters, and 
63 doctors; in petroleum engineering, 687 
bachelors, 74 masters, and 4 doctors. 

Indications are that the figures for June 
1959 will not be substantially different. For 
1960 a marked drop is to be anticipated, 
and the downswing will continue, at least 
through 1962. 

Belated as the action is, the appointment 
of an AIME committee to interest high 
school students in mining geology, mining 
engineering, and metallurgy may para- 
doxically prove to be a timely step. 

Recruitment of young people must, how- 
ever, have a solid economic base if it is to 
be successful. Right now the earth is the 
only solid base on which the earth sciences 
rest. There is no national mineral policy. 
With praiseworthy exceptions, neither oil 
nor mining companies have any discernible 
policy that assures a reasonable degree of 
job security for professional personnel. Nor 
do all our colleges have rigorous training 
standards for geologists. 

Until there are dependable national 
policies to guide industry, dependable jobs 
to attract prospective recruits, and de- 
pendable competence in those recruited, 
the profession faces an uphill job in its 
attempts to interest young people. High 
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Fellowship Applications 


Due by 
October 5 


Applications will be accepted through 
October 5, 1959, for fellowships under the 
Senior Postdoctoral and Science Faculty 
Fellowship programs of the National Sci- 
ence Foundation. 

Postdoctoral scientists who are citizens 
of the U.S. with special aptitude for fur- 
ther advancement through academic train- 
ing will be considered for these awards 
on the merits of ability and scientific at- 
tainment. Candidates must have held the 
doctoral degree for 5 years or have equiv- 
alent education and experience. Seventy- 
five postdoctoral Fellows will be chosen. 


Science Faculty Fellowships open to 
college teachers of science with at least 3 
years of experience will be awarded to 
approximately 300 Fellows who have 
shown special aptitude and abilities in the 
teaching of science. 

Annual stipends under these fellowship 
programs will be adjusted to match the 
salaried income of the recipients as nearly 
as possible with a maximum of $12,000. 
Fellows may engage in study or research 
at home or abroad. Application details may 
be received by writing Fellowship Section, 
Division of Scientific Personnel and Edu- 
cation, National Science Foundation, Wash- 
ington 25, D.C. 





You saw it in Geoimes Mee 


AuToMATICc PurRCcHASE PLAN has been 
announced for the GroLocic MAP oF 
Cauirornia, scale 1:250,000 (about 1 inch 
equals 4 miles) which is being issued in 
27 sheets plus a master legend. The plan 
will permit receiving all maps of the series 
as they become available. An invoice will 
be issued with each map ($1.50) as it is 
shipped. Interested persons should write 
California Division of Mines, Ferry Build- 
ing, San Francisco 11, California. 





school students in search of careers have 
the knack of asking searching questions, for 
some of which we lack acceptable answers. 
Perhaps we should seek out the answers 
before we-look for recruits. 
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“ Popular Geology __,” 
e in Print « 
Re 

RS by Mork W Panghom Ju 


The publication of a geological auto- 
biography is all too rare an event, and when 
a volume comes along that is as delight- 
fully revealing as the late Charles New- 
ton Gould’s CovERED Wacon GEOLOGIST 
(U. of Oklahoma Press, 1959, $4), we have 
double cause to rejoice. In it the endear- 
ing and modest Gould traces his life from 
country boy beginnings, through a long 
struggle to get an education, to his suc- 
cesses as Oklahoma’s first State Geologist, 
petroleum consultant, and National Park 
Service advisor. There must be many 
among our senior scientists who have had 
equally rewarding careers; we hope that, 
after reading Gould’s story, some of them 
will realize that their lives, too, are part of 
a priceless heritage, and will put them 
down on paper. 


Geologist Victor Oppenheim records, in 
layman’s language, the highlights of many 
years of prospecting for minerals and oil 
in the wilds of Peru, Bolivia, and Argen- 
tina in his interesting ExPpLoRATIONS East 
OF THE HicH ANDEs (Pageant Press, 1959, 
$5). JourNEY THROUGH THE Rocky Moun- 
TAINS AND THE HUMBOLDT MOUNTAINS TO 
THE PaciFic OcEAN (U. of Oklahoma 
Press, 1959, $3.75), is the intriguing diary 
of Jacob Heinrich Schiel, the Heidelberg 
geology professor who accompanied Gun- 
nison on his ill-fated 1854 expedition 
across southern Colorado and Utah in 
search of a transcontinental railroad route; 
the translation, the third in as many years, 
was made by Thomas N. Bonner. 

Aimed at teen-agers but quite suitable 
for the uninitiated adult is Margaret Mason 
Shaw’s CANADIAN PorTRAITS: TYRRELL, 
CAMSELL, Cross, LA BINE: GEOLOGISTS 
AND Prospectors (Toronto, Clarke Irwin 
& Co., 1958, $2.50), in which are sketched 
the lives of two great field geologists and 
of the two scientific prospectors who dis- 
covered Steep Rock iron and Great Bear 
Lake pitchblende. Fine for the high school 
student or adult with scientific interests is 
VENTURE TO THE Arctic (Penguin Books, 
1958, $.95); edited by R. A. Hamilton, 
this account of the British North Greenland 
Expedition of 1952-54 shows topographers, 
geophysicists, and geologists at their work, 
and stresses scientific accomplishments. 
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TWICE as WARM as 
any other insulation 
known to science. 


fue BAUER 


MUMMY BAGS 


Why carry 
pounds when 
ounces are warmer? 





Kara Koram 


Used by Himalayan expeditions. 4-Point ‘’V’’ 
Type Laminated tubular construction with 100% 
prime Northern goose Down insulation. 
COMFORT RANGE: zero to 65° above 
No. 400, Std. Size $49.95. Down 234 Ibs., wt. 53 Ibs. 
No. 400L, Large Size* $54.95. Down 3 Ibs., wt. 6 Ibs. 
COMFORT RANGE: 20° below zero to 60° above 
No. 401, Std. Size $54.95. Down 31% Ibs., wt. 6% Ibs. 
No. 401L, Lg. Size* $59.95. Down 3Y2 Ibs., wt. 6/2 Ibs. 
*Large size for persons over 6 ft. tall. 

ADD $1.50 FOR SHIPPING 


& REE The lightest. warmest things en earth. 
00% di a clothing, sleep- 
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You saw it in GeoTimes eee 


WatTeER NEWSLETTER is a new publica- 
tion on water problems, programs, etc., 
published twice monthly by the Water In- 
formation Center, Inc., 60 E. 42nd St., 
New York 17, N. Y. 





A biography that will stick in your 
memory is David Lowenthal's brilliant 
GerorGE PERKINS MARSH, VERSATILE VER- 
MONTER (Columbia U. Press, 1958, $6.50); 
Marsh, philologist, lawyer, congressman, 
and Smithsonian Regent, is justly famed as 
the author of the pioneering work on con- 
servation, MAN AND NatTuRE (1864). 


Latest in the growing shelf of popular 
geophysics books is Arthur Beiser’s Our 
Eartu (Dutton, 1959, $2.95), a brief his- 
tory of geophysical discovery, which shows 
how some of the great scientists, from 
Archimedes to Urey, worked out their con- 
clusions as to the earth’s shape, mass, 
movement, magnetism, internal structure, 
and origin; fine for ages 14 up. 
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by Hall Tasples , chairman 
AGI Visual Education Committee 





Time Magazine’s Education section, in 
commenting some months ago about prom- 
ising new chemistry films that are in prep- 
aration, referred to “the clichés of class- 
room science films . . . an oil well gushing, 
the tide of coronation music . . . familiar 
to every schoolboy who has slumped, bored 
but gratefully relaxed, through a reel or 
two of respite from the chore of learning.” 

As sometimes happens in news-maga- 
zines, a touch of sardonic exaggeration may 
here emphasize a point; but teachers who 
have viewed many films can recognize a 
distressing degree of truth in the words. 

Why? 

Perhaps many of us are partly to blame. 
Have we as teachers and scientists made 
known our views to those who are plan- 
ning and producing films? Have we, when 
asked to comment on a picture we have 
used, or to make suggestions for pictures 
that are planned, either ignored the re- 
quest, or hurriedly scribbled something 
brief and bland, in order quickly to return 
to our research on Tertiary volcanism and 
its effect on trilobite metabolism? 

With sputniks soaring and school en- 
rollments rising, should we not now give 
more attention to planning and producing 
the best possible visual aids for teaching? 
In the race for excellence, whether of in- 
dividuals or nations, there is no substitute 
for quality minds, and outstanding rigor- 
ously challenging visual aids can help 
achieve this goal in minimum time. 


FILMS OF INTEREST 


BEACH AND SEA ANIMALS. 16 mm. 
Sound. Color or black and white. 11 min- 
utes. 1957. Reviewed by Joe S. Creager. 
Examines the ecologic relationships of in- 
vertebrates such as the starfish, sea urchin, 
octopus and crab, living in or near a beach 
environment. Very well produced, with 
many close-ups. Suitable for either high 
school or college level classes. DISTRIB- 
UTOR: Encyclopaedia Brittannica Films, 
Inc., 1150 Wilmette Ave., Wilmette, IIli- 
nois. Purchase: Color $120; black and 
white $60. Loan: Color $4.00; black and 
white $2.50. 

NaturE oF Gtass. 16 mm. Sound. 
Color. 37 minutes, 1958. This film re- 
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THE ADMIRABLE DiscouRSES OF BERNARD 
Pauissy, translated by Aurele La Rocque, 
264 pp., 1957, University of Illinois 
Press, Urbana, Ill. $5.50. 


This translation has been available for 
several years, but has not been previously 
reviewed in GeoTimes. 

Geology is steeped in the tradition of 
penetrating observations and _ reasoning. 
For the geologist whose pace is too fast to 
provide for contemplation, this translation 
of Palissy’s Discours Admirables (1580) 
will provide an impetus for reflection on 
the development of geologic thinking. 
Some may be surprised to find observations 
compatible with current concepts set forth 
by Palissy. 


THE NeEssON ANTICLINE OF NortTH Da- 
xota, North Dakota Geological Society, 
1959, Manual of geologic and reservoir 
data, $15.00; Map, 1” = 4000 ft. $10.00. 
Order from Frances S. Bleth, P. O. Box 
961, Bismarck, N. D. 


More details about the above report and 
map and other reports of the North Da- 
kota Geological Society may be had by 
writing the above mentioned address. 


PHYSIOCHEMICAL BASIS OF THE ANALYSIS 
OF THE PARAGENESIS OF MINERALS, trans- 
lated from the Russian book of D. S. 
Korzhinskii (1957) under auspices of the 
Geochemical Society, 142 pp., 1959. 
Consultants Bureau, Inc., 227 West 17th 
St., N.Y. 11, N. Y. 67.80. 


Rated by many as an outstanding con- 
tribution to the literature on geochemistry. 
This book was translated under supervision 
of the Geochemical Society and subse- 
quently edited by the Russian author. 


GuIDEBOOK: EOCENE-MIOCENE O1L-URA- 
NtuM Fievp Trip: in the Falls City, Tor- 
dilla Hills and Fashing Areas, Texas, by 
Eargle Pinkley and de Vergie, (Leaders), 
67 pp. and map, Dec. 1958, Southwes- 
tern Geological Society, San Antonio, 
$5.50. 





views the structure, properties and uses of 
various kinds of glass. DISTRIBUTOR: 
Association Films, Inc., Broad at Elm, 
Ridgefield, New Jersey. 
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MANUAL OF MICROPALEONTOLOGICAL 
TECHNIQUES edited by James OD. 
McLean, Jr., McLean Paleontological 
Laboratory, Box 916, Alexandria, Vir- 
ginia, 1959. 152 pp. (loose leaf). $15.65. 
Original and reprinted articles on tech- 

niques, in loose-leaf format for insertion of 

supplements as published by the labora- 
tory. A source reference for Micropaleon- 
tological laboratories and research labora- 
tories wanting access to methods of stain- 
ing, photomicrography, sectioning, etc. 

Edition limited to 150 copies. Supplements 

to be issued at irregular intervals. A sec- 

ond edition will be published if the de- 
mand indicates a need for it. 


Work Book FOR INVERTEBRATE PALEON- 
ToLocy, 2 Vols., by James F. L. Connell, 
1958, Wm. C. Brown, Inc., 135 Locust 
St., Dubuque, Iowa., Vol. 1, 92 pp., 
$1.75 and Vol. 2, 106 pp., $2.00. 

A work book prepared for use in a two 
semester course in invertebrate paleontol- 
ogy. It is designed to simplify the teaching 
of a difficult subject and to clarify some 
of the vague, mysterious aspects of the 
subject. It should aid in stimulating stu- 
dent interest. 


TOPOGRAPHIC MAPPING IN AREA OUTSIDE 
THE CONTINENTAL UNITED StTaTEs, 1959 
status index map available free on re- 
quest from Map Information Office, U.S. 
Geological Survey, Washington 25, D.C. 
Includes Alaska, Hawaii, and U. S. 

possessions. 


TOPOGRAPHIC MAPPING IN THE UNITED 
StaTEs, 1959 status index map available 
free on request from Map Information 
Office, U. S. Geological Survey, Wash- 
ington 25, D. C. 


THE GEOCHEMISTRY OF RARE AND Dis- 
PERSED CHEMICAL ELEMENTS IN SOILS, 
2nd Edition, revised and enlarged, trans- 
lated from the Russian book of A. P. 
Vinogradov under the auspices of the 
Geochemical Society, 209 pp., 1959, 
Consultants Bureau, Inc., 277 West 17th 
St., New York 11, N.Y. $7.50. 

This book presents important data on 
the geochemical distribution of chemical 
elements in soils and rocks. 


THE FRIO FORMATION OF THE UPPER GULF 
Coast or Texas, by Houston Geological 
Society Study Group Report, L. B. For- 
ney, Chairman, 5 pp., 1 chart, 1 section, 
3 maps, 1959. Houston Geological So- 
ciety, 234 Esperson Bldg., Houston, 
Texas, $3.25. 
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Water Wirtcuinc U.S.A., by Evan Z. Vogt 
and Ray Hyman, 248 pp., 1959, Univer- 
sity of Chicago Press, Chicago 37, Ill., 
$4.95. 


This book is dedicated to the county 
agricultural extension agents of the United 
States from whom much of the data con- 
cerning water witchers was collected. Writ- 
ten for the non-scientific public the book 
should be required reading for all agricul- 
tural agents who provide advisory services 
to farmers. It also deserves the attention of 
suburbanites and some segments of indus- 
try where a significant capital investment 
in real estate is often jeopardized by faith 
in the whims of a peach tree branch. 


The book, written by professional psy- 
chologists, has a rather humorous approach 
but at the same time effectively raises new 
doubts about the basis and validity of 
divining. Chapter 5, for example, is en- 
titled From Talking Horses to Talking 
Twigs. In it the authors say “When we 
understand why the horse talks and why 
the Ouija Board spells, we will understand 
why the divining rod moves.” 


The geologist who reads this book will 
have some new ammunition to use in re- 
futing the arguments of the superstitious, 
uneducated persons and the supposedly 
well-educated people who insist that the 
twitch of the wrist which sends the twig 
downward is a god-given power. 

Appendix II of the book is a section by 
H. E. Thomas, U.S.G.S. Geologist, “Water- 
Well Location by Scientific Divination.” 


GEOLOGY OF THE OUACHITA MOUNTAINS— 
A Symposium of 17 papers by 24 authors 
under auspices of the Dallas Geological 
Society and the Ardmore Geological So- 
ciety for the Field Trip Committee of 
the 1959 AAPG-SEPM Meeting, 208 pp., 
with guidebook and 17 maps and cross 
sections, 1959. Dallas Geological Society, 
Box 253 SMU Station, Dallas 22, Texas. 
$10.50 


RADIOCARBON SUPPLEMENT TO THE AMER- 
ICAN JOURNAL OF SCIENCE, edited by 
R. F. Flint and E. S. Deevey, Jr., Vol. 1, 
No. 1, 1959, 218 pp., Yale University, 
$2.50 (subsequent annual subscription 
rate $4.50). 


Presents in one volume the radiocarbon 
dating data which has been collected in 
various laboratories the world over. It also 
includes A Bibliography of Radiocarbon 
Dating by Frederick Johnson. This sup- 
plement will be issued annually in May. 
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Dear Eprror: 

Your editorial comment on DEPLETION 
ALLOWANCES in the May-June issue was 
most timely. Of course, other minerals and 
ores should enjoy similar consideration to 
that given petroleum although existing al- 
lowances need to be maintained as a mini- 
mum condition. And, there are efforts be- 
ing made now to reduce or modify such 
allowances in a number of instances, or 
alter the methods of application in regard 
to ores and minerals other than petroleum. 

However, any depletion allowance rate 
or method can be defeated by simply re- 
ducing the restrictions on imports. Some 
aspects of this in regard to petroleum have 
been pointed out by Mr. Graham R. Curtis 
in his letter also published in the May-June 
issue. Again, similar conditions apply to 
other minerals and ores and products de- 
rived from them such as metals, for ex- 
ample. 

The benefits of favorable depletion allow- 
ances can be voided too by other especially 
rigged revenue acts such as represented 
by subsection (c) of section 615 of the 
Internal Revenue Code of 1954. Perhaps 
this particular section of our revenue code 
is directly responsible for many mining 
engineers and geologists being unemployed 
today. 

Now, an effort is being made to correct 
this latter situation by means of A BILL 
TO AMEND THE INTERNAL REVE- 
NUE CODE OF 1954 SO AS TO RE- 
MOVE THE FOUR-YEAR LIMITATION 
ON DEDUCTION OF EXPLORATION 
EXPENDITURES, H. R. 4251, by Repre- 
sentative Howard H. Baker, of Tennessee, 
in the current session of Congress. 

This, then, offers all those interested in 
applications of the earth sciences an ex- 
cellent opportunity to get their teeth in 
to something specific. In total, here is a 
whole program which needs the active and 
aggressive support of every interested per- 
son. It is urgent for each one to lend his 
best hand now. 

Sincerely yours, 
Husert O. De Beck 
Johnson City, Tenn. 


Dear Eprror: 


I have just read with great interest and 
enthusiasm the article entitled “Revival of 
Geology in Pennsylvania High Schools” by 
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Dr. John H. Moss which appeared in the 
May-June issue of GeoTimes. I would ap- 
preciate it very much if you would advise 
me what other states, if any, are, or plan 
to teach geology in their high schools to 
the extent described by Dr. Moss. 


Very truly yours, 
Car.os L. SmiTH 


Dear Epirtor: 

I particularly enjoyed this issue. Old 
age is probably back of it, so the attached 
check. 

I was one of the first geologists employed 
by M. J. Munn and mapped the south end 
of the Cushing anticline during the cold 
winter of 1913-14. Did it with a planetable 
and a goodly part while there was snow on 
the ground. 

Please give Dr. Dickey my thanks for 
his kind handling of M. J. He was a gentle- 
man’s gentleman of the Old School. 


Sincerely, 
FRANK BRYAN 


Dear Epiror: 


In reply to Dr. Longwell’s, I presume, 
rather hastily composed letter; may I enter 
a plea that Hapgood’s manuscript be ex- 
humed from the circular file at least tempo- 
rarily? 

Granting that the ‘Shifting Crust’ idea 
has some “glaring weaknesses,” so too do 
all currently taught theories of earth origin 
and subsequent deformation. Science would 
like to advance from hypothesis, to theory, 
to law but rarely has the good fortune to 
realize this ambition. The more commonly 
observed process of advance is from hy- 
pothesis 1, to hypothesis 2, to hypothesis 3 

. etc., each in its turn providing some 
slight insight into the nature of that nebu- 
lous quantity fact. 

So let us dust off our copies of ‘Earth’s 
Shifting Crust’ and place it on the work 
bench where it belongs. Study it, criticize 
it, and attempt to offer a better answer. 
“Out the window” with discarding imper- 
fect ideas. After all, without our imper- 
fect ideas we would have no thoughts at 
all. 

Respectfully, 


F. N. Eartu, 
Department of Geology 
Montana School of Mines 
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Doppler radar navigational 
system for aerial geodetic 
and survey purposes! 


Only RADAN 500 combines the proven features of military- 
type Doppler systems with the latest advances in the state 
of the art. 


This newest Fairchild navigational aid is the most modern 
Doppler radar With it ision flight 
paths can be flown over any terrain without. photos, maps, 
or ground stations of any kind. a el — of the cost of 
surveying lies in obtai blishing ground 
stations for accurate flight path pater the RADAN 500 
dramatically reduces survey costs. Actual flying can get 
underway faster and surveys are completed sooner. 

This new Fairchild service is available for geophysical and 
photomapping projects anywhere in the world. For complete 
information write or TWX: 











WHAT ‘Is DOPPLER? 

The RADAN 500 Doppler radar automat- 
ically and continuously determines ground 
speed and drift angle of the aircraft. From 
this information an electronic “brain” 

the aircraft computes its exact position, 
enabling the pilot to fly precise flight paths 
over desert, jungle, ice or any featureless 
terrain without ground control of any kind. 


FAIRCHILD AERIAL SURVEYS, INC., Los Angeles, Calif: 224 East llth Street Offices in: New York * Chicago * Boston + Birmingham + Houston 
Brussels * istanbul + Vancouver, B.C. + Toronto + Guatemala City * Caracas * Bogota * Lima + La Paz * Rio de Janeiro * Buenos Aires * Santiago 


Vot. IV, No. 1 








JACOB STAFF (Continued from page 9) 


the top of the T rod and the rod is inclined 
until the upper limb is horizontal [and at 
right angles to the strike], the lower limb 
will be in the plane of bedding projected 
upward toward the observer. By sighting 
down this limb the bed in whose plane it 
lies is determined and the beds between 
this plane and the foot of the rod have a 
thickness equal to its length. The foot of 
the rod is now moved up to this bed and 
again brought into position so that the 
upper limb of the clinometer is horizontal 
and the rod is at right angles to the bed- 
ding, and a new point is obtained by sight- 
ing down the lower limb. Count is kept of 
the unit thicknesses and the total thickness 
between determined limits is obtained with 
no calculation except a multiplication of 
the length of the rod into the number of 
sights taken. The method is very similar to 
the use of the hand level for obtaining ele- 
vations, and becomes identical with it when 
the dip becomes zero. 

“When the Abney level or the Brunton 
compass is used the method is the same, 
except that the vernier arm carrying the 
level is set at a point on the divided circle 
corresponding to the dip angle.” 

Measurements are most readily made at 
right angles to the strike, but need not be, 
despite statements or implications to the 
contrary by previous writers. Measurement 
oblique to strike may be done simply by 
setting the clinometer at the apparent (low- 
er) dip in the measurement direction, 
which is determinable from standard ap- 
parent-dip nomograms or tables, if not 
directly from exposures. 


DiscussION OF METHOD 


Jacobstaffing is fast and easy in nearly 
all field settings. It is most readily used in 
rough country where the strata dip 5° to 
50°, where the sights in the dip direction 
are short, and where measurement normal 
to strike is feasible. The equipment needed 
is simple, inexpensive, and readily ob- 
tained. No assistant is needed, and no 
trigonometric calculations are involved. 

Of course, none of these advantages 
means much if the method is insufficiently 
accurate. The accuracy of a field operation 
of the sort involved here is most difficult to 
assess if accuracy is distinguished from 
precision and defined as the degree of cor- 
respondence between a real quantity and 
the measurement of it. On this basis, it can 
only be said that measurements with the 
Jacob staff can be highly precise, or repro- 
ducible. For example, assorted observers 
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making repeated field tests with staff- 
mounted Abney levels at dips ranging from 
10° to 50° attained results varying by less 
than 3 feet per 100 feet of section meas- 
ured. Such precision is attainable no doubt 
because errors, though inescapably numer- 
ous in such a crude system, are random and 
tend to cancel out. Careless techniques can, 
however, lead to systematic cumulative 
errors that significantly decrease precision. 

It is true that reproducibility, or pre- 
cision, of 3 percent is well below the poten- 
tial precision of the telescopic alidade or 
the steel tape. But precision of a high order 
is of little use in measuring deformed, 
incompletely exposed rocks, for under such 
conditions true thickness cannot be closely 
approached anyway, however carefully the 
apparent thickness is measured, as allow- 
ance must be made for several percent of 
error, due to inaccuracies in measuring 
attitude and to undetected variations in 
attitude. Thus, any method that gives re- 
sults reproducible to within a few percent 
is sufficient. As Aristotle noted some time 
ago, “It is the mark of an educated man 
to look for precision in each class of things 
just so far as the nature of the subject ad- 
mits . . .” (Ethics, book 1, chapter 3, 
translation by W. D. Ross). 

Jacobstaffing is by no means the answer 
to all problems of measuring thickness in 
inclined strata, as Hayes was well aware 
and as Bréggi pointed out in detail. Where 
many sights longer than 300 feet are 
needed, magnification of the sort provided 
by the telescopic alidade is likely to be 
needed also. The staff is usable but offers 
no advantage over the steel tape where 
the angle between backslopes and bedding 
is a right angle, or where dips are above 
50°. By its design, the Abney topographic 
level is limited to dips of 60° or less. In 
rare circumstances (see Bréggi for full 
discussion), even where the dip is within 
the range of the Jacob staff, the relationship 
between dip and surface slope makes using 
the instrument awkward; for instance, on 
those rare backslopes, such as fault scarps, 
where the strata plunge into the hillside 
at an angle of more than 90° from the 
surface slope, the base of the staff must 
be placed in space on the projection of the 
dip to make a direct measurement. A 
further minor difficulty is that thicknesses 
within the 5-foot staff length must be 
interpolated, a procedure that is made eas- 
ier by painting 1-foot marks on the rod. 
A shorter or collapsible staff to measure 
shorter intervals can, of course, be devised, 
but its use requires very durable knees or 
a very short operator. 
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In addition to mechanical limitations of 
the sort listed, the method does not offer 
overall internal checks of the thickness 
measured, and the resulting data are, in a 
sense, uncontrolled. The total thickness is 
the sum of a series of discrete measure- 
ments and any errors must be assumed to 
be evenly distributed. Therefore, no way 
exists to discover gross operator error, such 
as miscounting the number of 5-foot inter- 
vals. The greater the unit thickness being 
measured, the greater the chance of sig- 
nificant error. This weakness is, of course, 
shared with all other methods that employ 
a short arbitrary unit of measurement, such 
as the height of the operator or the length 
of a tape. 


Status OF METHOD 


A review of American stratigraphic lit- 
erature published in the decade 1949-1958, 
and discussion with scores of colleagues of 
the most varied training and experience, 
indicates that few geologists have been 
using the Jacob staff. In this period the 
Geological Society of America, the Amer- 
ican Association of Petroleum Geologists, 
and the U.S. Geological Survey have among 
them published a total of 98 papers con- 
taining detailed measured sections, each 
involving at least 50 individual thickness 
measurements, in beds inclined 5° to 50°. 
In 64 of these contributions there is no 
mention made of a method of measure- 
ment; in the remaining 34, sections were 
measured by steel tape in 11, by tele- 
scopic alidade in 9, by pacing in 5, by 
scaling off topographic maps in 4, by 
hand level in 3, and by Jacob staff (with 
homemade clinometer) in only 2; curious- 
ly enough, the simple method of Hewett 
(1920) was reported in none, though wide- 
ly mentioned in pertinent literature. 

I have not checked other than American 
usage of Jacobstaffing but suspect that it 
is even less often employed elsewhere, as 
it is mentioned in but one of the handful 
of European handbooks for field geologists 
or geologic engineers in the Geological 
Survey Library at Denver, a British pub- 
lication by Greenly and Williams (1930), 
and there ascribed to the Americans Wal- 
cott and Blackwelder. 

Why hasn’t Jacobstaffing become pop- 
ular? Probably the main reason has simply 
been lack of knowledge. Only a few of 
the many colleagues I questioned had ever 
heard of the method, and still fewer had 
ever tried it. Hayes’ handbook went out of 
print in the early ’20’s, and for many years 
guidance in field techniques came almost 
solely from Lahee’s handbook (1916, 1952) 
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which has no mention of direct measure- 
ment, although it describes several simple 
methods that involve trigonometric calcula- 
tion. Contributory, I suspect, has been the 
notion that measurements involving calcu- 
lations are somehow more “scientific” and 
thus more “accurate” than direct ones. 
Another contributing factor, possibly, has 
been an unrealistic attitude about attain- 
able accuracy coupled with failure to ap- 
preciate the distinction between accuracy 
and precision. Finally, the absence of in- 
ternal checks may have discouraged some 
potential users. This last is a valid objec- 
tion but not, in my opinion, an overriding 
one. The method deserves wider use. 


INSTRUMENTS 


It is easy to test the method for oneself. 
The simplest type of staff, employing a 
fixed open-sight pendulum clinometer such 
as described by Kummel, can be made in 
an hour or so with common materials. 
Operator error readily arises with this de- 
vice because 1) the sight-line is open; and 
2) it is difficult to observe simultaneously 
the clinometer and the line of sight. The 
modifications recently proposed by Inge- 
brigsten and Bergstrom largely overcome 
the second of these problems but are rather 
elaborate. 

Quickly made, too, is a Jacob staff using 
the Brunton compass. Staffs and ball-and- 
socket yokes for attaching Brunton com- 
passes with side slots (Ainsworth type) are 
available for a few dollars from standard 
instrument companies. This device has the 
weaknesses of the pendulum clinometer 
and invites additional operator error be- 
cause it is hard to keep the vertical axis of 
the yoke and compass parallel to the staff; 
parallelism can be readily attained, how- 
ever, by using a rigid mounting like that 
figured by Blackwelder (p. 491). Another 
disadvantage is that a second expensive 
Brunton is needed if much time is not to 
be lost shifting a single Brunton betwcen 
measuring thickness and measuring. atti- 
tude. 

If much work with the Jacob staff is 
planned, it is worthwhile to use the Abney- 
level type (see fig. 1). It provides a fairly 
long, closed sight-line and is designed for 
simultaneous viewing of sight-line and cli- 
nometer; also, it is sturdy and easily 
attached to a rod. The side-mounted arc 
of the Abney level (see fig. 1) should be 
graduated in degrees. Also available are 
arcs graduated in percentage of grade, in 
topographic arc, and in rise in feet per 
chain, but such types of arcs should, of 
course, be avoided for stratigraphic meas- 
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aroused the interest of engineers and 
geologists in this lively study of an un- 
accountably persistent practice. 
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urements. Several makers offer essentially 
the same instrument at about $35.00. 


My experience with various kinds of 
rods and brackets for joining rod and Ab- 
ney may be helpful. The rod I use is made 
of %” hardwood doweling, which is stocked 
by most lumberyards in 5-foot or greater 
lengths. To protect the base the staff 
should be covered with some sort of tip; 
the surveyor’s Jacob staff is traditionally 
ironshod, but I prefer rubber tips of the 
kind used for crutches and canes. The 
dowel should be trimmed so that the over- 
all length from the base of the tip to the 
centerline in the Abney level is 5 feet; this 
length will be close to 4’11”. Rings are 
painted at 1-foot intervals, with measure- 
ments beginning at the base of the protec- 
tive tip. For easy carrying, the rod may be 
cut in two, and hinged or fitted with a 
sleeve. Some of my colleagues have had 
staffs made of segmented aluminum tubing. 

A rude but serviceable bracket for 
attaching the Abney can be put together 
in a few minutes from common materials 
available in any hardware store. Required 
are: one 8-inch 6-hole mending plate; one 
3” x 3/16” brass flathead bolt or screw; 
one corner brace; and two %” square thumb 
screw brackets or two wide thick rubber 
bands. The device is assembled as follows: 
(1) Square off one end of dowel; (2) tap 
this end with a 5/32” hole; (3) cut off 
about 2” at one end of the mending plate 
so that one hole is centered in the plate; 
(4) attach plate to dowel with brass bolt 
(preferred) or screw; (5) strengthen the 
joint with a corner brace; (6) attach the 
Abney level to the plate with brackets or 
rubber bands. 

If shop facilities are available a more 
elegant and durable bracket can easily be 
made, at little more cost. The one sketched 
in figure 1 was designed with the help of 
Charles G. Bay, Chief of the Geological 
Survey’s instrument shop at Denver and 
has been found to be the most practical of 
several tried in the field. The level fits 
tightly without screws, which are well 
avoided as they tend to come out during 
use and be lost. The large plate, on the 
side opposite the arc, is to protect the level 
so that the instrument may be laid down 
between observations. 
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ro CK CHIPS 
by SANDSTONE SAM 


On trilobites, one expert offers the follow- 
ing opinion as to why some were pre- 
served flat and others curled up: “The 
curled-up trilobites had more sound eco- 
nomic judgment and hence more able to 
make ends meet.” 


The student who recently wrote about 
“lapsi lausie” was referring to a mineral not 
the profs memory. 


o . ° 


“Most of the streams of Puerto Rico flow in 
three directions” (stolen from Geochemical 
News). 
. SJ c 

“The samples were given random numbers 
to insure complete lack of objectivity by 
the analyst” (cribbed from the same 
source). 
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CLASSIFIED ADS... 


Rates per line per insertion 


No. of times 1 2 4 8 
PosITIONS WANTED $0.50 $0.30 
VACANCIES 1.50 1.00 
SERVICES-SUPPLIES 2.25 1.50 
CONSULTANTS 2.25 1.50 
OnE INCH Box 25.00 22.50 21.25 20.00 


No discounts. AGI Box Number $2.00 extra. 
Minimum charge $2.00. All classified advertisers 
will be billed, do not send advance payment. Ad- 
dress all communications to AMERICAN GEOLOGICAL 
INSTITUTE, 2101 Constitution Ave., N.W., Wash- 
ington 25, D. C. Rates effective July 1, 1958. 





VACANCIES | 


GEOPHYSICISTS AND PHYSICISTS for posi- 
tions in Research Division of major oil com- 
pany. 


Seismic Research—Fundamental studies of 
elastic wave propagation related to interpre- 
tation of field data. Strong mathematical back- 
ground required. Prefer minimum of three 
years experience. 


Well-logging Research—Studies related to in- 
terpretation of existing and proposed logging 
systems. Prefer minimum of three years ex- 
perience in interpreting bore-hole measure- 
ments. Must have mathematical ability for de- 
veloping systems of interpretation. 


Location: Tulsa, Oklahoma. Forward resume 
and other particulars to Box 109. 


TEACHING POSITION. Mineral exploration 
and applications of geology to mining opera- 
tions. Master’s degree. Commercial experience, 
5-10 years. Dean Vernon E. Scheid, Mackay 
School of Mines, University of Nevada, Reno, 
Nevada. 


MINING GEOLOGIST. Masters degree. Geologic 
field investigations and preparation of reports. 
Director, Vernon E. Scheid, Nevada Bureau of 

ines, University of Nevada, Reno, Nevada. 


MINERALOGIST-PROFESSOR wanted for two 
year assignment at University of Indonesia in 
Java. Specialist in field qualified to teach opti- 
cal methods. Ph.D. degree preferable with 
teaching experience. Salary and rank open. 
Complete biographical data including a smal] 
photograph to Coordinator of ICA Programs, 
University of Kentucky, Lexington, Kentucky. 


ASSOCIATE SCIENTIST (Geology) Salary 
$8652 to $10,362 in 5 annual increases. One 
vacancy in State Education Department in Al- 
bany, N. Y. Candidates must be legal residents 
of New York State; have completed 60 grad- 
uate semester hours with specialization in 
Geology; 4 years professional geology experi- 
ence of which 2 years must have involved 
administrative responsibility and included work 
on significant research projects as evidenced 
by publication. Civil Service Examination on 
September 26, 1959. For detailed announce- 
ments and applications write to Recruitment 
Unit Box 90, New York State Civil Service 
Department, The State Campus, Albany 1, 
New York. 


STATE UNIVERSITY OF NEW YORK, Teach- 
ers College at Plattsburg, New York. Septem- 
ber 1959—Geologist, capable of handling work 
in Physical Geology, Historical Geology, Geo- 
morphology, Meteorology and Astronomy. Ap- 
ply to: F. Reese Nevin, Department of Science 
and Mathematics. 


PROGRESSIVE MINING COMPANY seeks sen- 
ior geophysicist to cooperate with geologists in 
coordinating geophysical program for mineral 
exploration group. Permanent position West- 
ern U. S. Qualifications: age 35-40; M.S. or 
equivalent; minimum 8 years work with min- 
ing companies. Salary commensurate with 
qualifications and experience. Box 110. 
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STATE UNIVERSITY TEACHERS COLLEGE, 


New Paltz, New York. September 1959. Un- 
dergraduate and graduate teaching in the area 
of general economic and historical geology, 
etc., as well as work in general education pro- 
gram of earth sciences. Man preferably under 
40 with Ph.D. State qualifications, training, 
experience, interest, and reply to Dr. Robert 
W. Pyle, Acting Chairman, Division of Natural 
Science. 








X-RAY DIFFRACTION AND FLUORESCENCE: Posi- 
tion in Analytical Research Group in applications of 
diffraction for identification of minerals and inor- 
ganic chemicals: fluorescence for elemental analysis 
of inorganics, minerals, and metals. Strong knowl- 
edge of mineralogy essential; DTA, microscopy, and 
analytical chemistry very useful. About half time 
in service to other groups in research department 
and half time in research and development toward 
applications of X-ray in company operations. Salary 
open depending upon qualifications and experience. 
Send resume to: Employment Office, Kaiser Aluminum 
& Chemical Corporation, Permanente, California. 











POSITIONS WANTED 


BOX 398. WHO NEEDS A 29 year old, married 


exploration geologist with varied mineral de- 
posit experience who can write? Has written 
articles and reports for all levels of geological 
interest and knowledge. Open to any attrac- 
tive offer. 


BOX 481. RESEARCH PETROLEUM GEOLO- 


GIST-STRATIGRAPHER, 30, M.S. Extensive 
experience in most provinces U.S. and Canada. 
Have utilized newer exploration tools; Entropy 
Lithofacies mapping, Gamma-Halo surveys, 
porosity maps, moment maps, etc. Desire posi- 
tion of responsibility in research or exploration. 
Executive ability. 


BOX 552. GEOLOGIST, Ph.D., 34, married. 


Desires permanent teaching position in small 
to moderate size school and town, preferably 
in south or west. Broad geological back- 
ground in teaching and research, especially 
in sedimentary rocks, principles of stratig- 
raphy, petroleum geology, and mineralogy. 
Presently employed as geologist by major oil 
company. 


Box 585. GEOLOGIST, experienced exploration- 


ist with diversified background in the Four 
Corners, Panhandle and Permian Basin. Pre- 
vious work includes sub-surface, supervision 
and seismograph. 


Box 594. PALEONTOLOGIST - GEOLOGIST, 


M.S., 27, married. Two years experience in 
micropaleontology and stratigraphy. Desires 
foreign position. Resume on request. 


Box 601, GEOLOGIST, with business training, 


33, single, M.S., 1 year geology instructor, 6 
years experience. 1 year business school at 
university, some sales experience. Veteran. 
Interested in diversified firm, domestic and/or 
foreign. 


Box 603. MINING GEOLOGIST-EXPLORATION 


ENGINEER; Ph.D. level education and regis- 
tered professional engineer seeks more chal- 
lenging and responsible position in industrial 
or consulting organization where creative 
thinking, initiative, competence, and_ re- 
sourcefulness are appreciated. Diversified ex- 
perience in field and mining geology, explora- 
tion, and property evaluation, plus related 
supervision, administration, and mining law 
background. Veteran, late 30’s, family. Em- 
ployed; available 1 to 2 months. 


BOX 607. GEOLOGIST, B.A., 30, family, 3 years 


engineering geology experience; structural geol- 
ogy, ground water, materials investigations, 
reports. Also 2 years surveying experience. 
Desires position in mining, exploration, or en- 
gineering geology. 


BOX 608. Ph.D., retiring after 20 years tropical 


service with major company, desires moderate 
teaching load: geography, photo interpretation, 
physical, structural, stratigraphic, economic 


GEOTIMES 











BALPLEX FOUND IT 


Now you can spot oil and ore formations quickly and easily. 

The Bausch & Lomb Balplex Plotter “translates” aerial photographs into 
vivid 3-dimensional detail of the entire projected area. You quickly 
identify areas of interest such as oil dome structures. You plot topographical 
detail to scales as large as 1/40’... faster than with any other equipment 
-.. at today’s lowest capital investment. Find out how Balplex can 

save you time and money, from exploration through final layout. 


2 aa WRITE for Balpl I 
BAUSCH G LOMB |ERORANRerened 

. Optical Co., 89643 St. Paul St. 
Rochester 2, N. Y. 
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POSITIONS WANTED—Continued 


geology. Protestant churchman. Wife compe- 
tent librarian. Academic environment and priv- 
ileges would outweigh high salary. Southwest 
preferred. 


BOX 609. GEOLOGIST, 27, married, B.S. in 
June 1959. General geology background. De- 
sires domestic or foreign position. Resume on 
request. 


BOX 610. PALYNOLOGIST, MS, 34, married, 
five years experience in Spore and Pollen field. 
Desires to relocate with company with such 
a program or interested in such. Would consider 
university undergraduate teaching with pos- 
sibility of research and advanced degree in 
Palynology. 


BOX 611. ASSISTANT PROFESSOR, Ph.D. ma- 
jor university wishes to teach in college or 
university in more desirable area. 3 yrs. teach- 
ing and 6 yrs. varied industrial experience. 
Primarily interested marine geology, paleon- 
tology, sedimentation, mineralogy. Active re- 
searcher, member prof. societies. Resume on 
request. 


BOX 612. MUSICIAN and composer; full pro- 
fessor; major university; Yale graduate; 13 
yrs. teaching experience; former violinist in 
internationally famous string quartet; Guggen- 
heim Fellow; married; 2 children; wishes to 
teach in college or university in more desirable 
area; amateur geologist; would appreciate your 
bringing this ad to the attention of your Music 
Department. Resume on request. 


BOX 613. PHOTOGEOLOGIST, B.A., 33, fam- 
ily. Some graduate work. 4 years exploration 
experience in Alberta Basin and Colorado Pla- 
teau and research in fracture studies. Some 
field and well sample work. Desire a position 
in petroleum exploration and/or research. Ref- 
erences upon request. 


BOX 614. RETIRED PROFESSOR of Geology 
desires a one year connection with a school in 
the south or southwest. Married, 68 years of 
age, active, excellent health. Is prepared to 
teach physical geology, optical mineralogy, 
petrography of igneous, metamorphic, sedi- 
mentary rocks, and engineering geology. Would 
teach historical geology or mineralogy. 


BOX 615. GEOLOGIST, 31, Ph.D. by June 1959. 
Desire teaching position in college or univer- 
sity preferably in northern, midwest or New 
England states. Principal fields: petrology, 
geochemistry, mineralogy, structural geology. 
Some teaching and considerable field experi- 
ence, as well as training in spectrography. 
Available Sept. 1959. 


BOX 616. MINERALOGIST, M.S., all course 
work on Ph.D. completed, seven years field 
and teaching experience, desires teaching posi- 
tion in mineralogy and economic geology. Fa- 
miliar with X-ray techniques and aerial photo- 
graph interpretation. 


BOX 617. COLLEGE GEOLOGY TEACHER fa- 
miliar with teaching many undergraduate and 
graduate geology courses desires new position 
beginning next fall. 


BOX 618. PROFESSOR desires summer research 
or general geological field work. Particularly 
interested in stratigraphic studies and map- 
ping. 


BOX 619. GEOLOGIST, Ph.D., 29, Canadian, 
married, desires position in petroleum industry, 
Canada or foreign. Primary interests sedi- 
mentology and stratigraphy. Varied experience 
with government surveys and major compa- 
nies. Available Sept. 1959. 


BOX 620. GEOLOGIST, B.S., May I help you? 


Experienced as seismic crew observer and com- 
puter, foundation test boring and mineral in- 
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vestigations. Sales engineer and _ organizer. 
Presently employed as geologist. Desire pro- 
gressive company. 


BOX 621. HAVE EXPERIENCE, initiative and 
will travel. Stratigrapher, paleontologist (both 
micro and macro), petroleum geologist. Also 
have experience in surface geology, reservoir 
geology, some teaching, and familiar with 
principles of palynology. M.S. degree, 33 years 
of age, family. Eight years of professional 
work, both domestic and foreign, speak Eng- 
lish and Spanish. Would like opportunity to 
teach, especially in small college, but will con- 
sider anything domestic or foreign. 


BOX 622. ENGINEERING GEOLOGIST, M.S., 
3 yrs. Ph.D. work, 55, married, 30 years ex- 
perience, employed at salary equivalent to GS 
15, desires position private corporation with 
foreign assignments in engineering geology. 


BOX 623. PETROLOGIST, B.A., 1943, Ph.D. 
1952, desires teaching position in liberal arts 
college with high academic standards and with 
enrollment about 1500-3500 or more; prefer 
scuthern New England, Middle Atlantic-Great 
Lakes, or Pacific Coast. 


BOX 624. PETROLEUM GEOLOGIST. 8% years 
Gulf Coast, 1 year Rocky Mtn.; M.S., trained 
in administration, developing exploration pro- 
grams, developed and submitting prospects; 
desires position with company entering explo- 
ration, or expanding; prefer Houston, consider 
any area. 


GEOCHEMIST, 43, Ph.D. (London), Head of 
Dept., is due for sabbatical leave any time from 
Jan. 1960 onwards, requires post of visiting 
professor or fundamental research in petro- 
leum or mining industry in N. America or 
England. Several major publications and fur- 
ther works projected, aiming of opening up 
new orientations, such as, metamorphism of 
carbonaceous phase, certain geochemical as- 
pects of hydrothermal, fumarolic and evaporite 
deposits, conversion mechanism of allotropic 
modifications; co-author of “Organic Geochem- 
istry’ to be published by Pergamon Press. 
Experienced lecturer, particularly in geochem- 
istry and economic geology. Contact Prof. Dr. 
G. Mueller, Depto. de Geologia, Cas. 53-C, 
Universidad, Concepcion, Chile. 


ROX 625. GEOLOGY INSTRUCTOR-M.A. Geol- 
ogy—2 years paleo-stratigraphy major oil co. 
Calif. teaching credential. 33—married—junior 
college preferred. 


GEOLOGIST, M.S., 31, family. Varied experi- 
ence. 3% yrs. surface and 3% yrs. subsurface 
with major oil companies in the Rocky Moun- 
tains. Primary interest is in regional studies 
or research. Desire to work for a petroleum 
company interested in using this approach for 
oil exploration. Available for work in Rocky 
Mountains or on West Coast. Rodney K. Wil- 
liams, 2565 South Meade, Denver 19, Colorado. 


<= 626. PETROLOGIST-MINERALOGIST, 43, 

., Japanese. 8 yrs. experience of field in 

iw China, SE-Asia and Japan. 11. yrs. experi- 

ence of Asst. Professor in a Japanese Univer- 

sity. Desire permanent position in school, lab- 

oratory, mine or association in any state of 
U.S.A. Salary open. 
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SERVICES & SUPPLIES | 


“GEMS & MINERALS MAGAZINE,” largest 
rock hobby monthly. Field trips, “how” arti- 
cles, pictures, ads. $3.00 year. Sample 25¢. 
Box 687-E, Mentone, Calif. 


TRILOBITES, CRINOIDS, many other fossils 
for teaching, research, display, and the col- 
lector. Bulk micro samples. Write Geological 
Enterprises, Box 1188, Ardmore, Okla. 


FREE GEOLOGICAL CATALOGS. Cat. #5—Gen- 
eral—2000 items. Cat. 25C—Canada. Cat. t5E— 
Eastern U.S. Cat. #5W—Washington State. 
Cat. 25 INSP—Water Supply Papers. Cat. 5A 

Western U.S. Shorey Book Store, 815 Third 
Avenue, Seattle 4, Washington. 


SCIENTIFIC JOURNALS wanted to buy. Geo- 
logical, Mineralogical, etc. Geo. Ashley, 27 E. 
21 St., N.Y. 10, 


ENGLISH TRANSLATIONS-SALE-copyrighted. 
About Bio-geochemical Provinces by Malyuga 
at $2. Sedimentary Minerals as Indicators of 
Physico-Chem. Environments by Teodorovich 
at $2.50. Atlas of Theoretical Curves for Inter- 
pretation of Magnetic and Gravity Anomalies 
(text only) at $4.50. Send check or money or- 
der to Geo-Lingo-Service, P. O. Box 626, Oil- 
dale, Calif. 


MICROSCOPES—Stereoscopic, etc., new and 
used. Write, Peninsula Scientific, 2421 El Ca- 
mino, Palo Alto, California. 


DESERT MAGAZINE, for those who enjoy the 
outdoor Southwest. Authoritative, non-fiction, 
beautiful full-color photos. Write for free 
sample copy, or subscribe $4 year. Dept. FS, 
Desert Magazine, Palm Desert, Calif. 


GEOSCIENCE BOOKS located promptly. Free 
search service. Geobooks, 75A Phillips St., 
Boston 14, Mass. 





CONSULTANTS 


J. W. SCHROEDER, PETROLEUM GEOL- 
OGIST, P. O. Box 275, Cornavin, Geneva, 
Switzerland. 








THE HUNTING GROUP 


World-wide organization for aerial 
survey and earth sciences 
PHOTOGEOLOGY GEOLOGY GEOPHYSICS 
HUNTING TECHNICAL SERVICES, INC. 
57 Park Ave., New York 16, N. Y. 
HUNTING GEOPHYSICAL SERVICES, INC. 
1270 Ave. of Americas, New York 20, N. Y. 








GEOLOGY - GEOCHEMISTRY - GEOPHYSICS 
GEOCHEMICAL TESTING SERVICE 
AERIAL PHOTOGRAPHY AND MAPPING 


JAMES W. SEWALL COMPANY 
OLD TOWN, MAINE 








GEOPHYSICAL SURVEYS 
FOUNDATIONS 
GROUND WATER 
SITE INVESTIGATION 


WESTON GEOPHYSICAL ENGRS. INC. 
PO BOX 36 WESTON 93, MASS 
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WHICH OF THESE }{raftbilt 


WELL LOG & MAP 





DO YOU NEED RIGHT NOW? 


ELECTRIC LOG CABINETS 
(] 4 drawer for full scale logs 
() 7 drawer for reduced size logs 
(_] 8 drawer for reduced size logs 
STRIP LOG CABINETS 
[_] 4,000 feet well log strips 
(_] 6,000 feet well log strips 
AP FILES — ROLLED MAPS 
(_] Drawer type vertical filing 
[_] Cabinet type vertical filing 
(_] Cabinet type horizontal filing 
MAP FILES — FLAT MAPS 
(] Cabinet for maps to 34x42 inches 
ALL STEEL — BUILT TO LAST 
Send today for illustrated catalog GT-59. 
See why all major oil companies 
specify Kraftbilt cabinets. 


ROSS-MARTI N COMPANY 


PO BOX 800 TULSA 1, OKLAHOMA 


BIG SAVINGS NOW 


= ROCKHOUNDS -, 


uP TO 33% OFF 





DARE 
YOU TO COMPARE : 


This “25X Ruper” Magnifier with - 
any magnifier you now use! Full 
¥," diameter corrected lens! Nickel 
plated metal folding frame. Equi- 
valent to other $6 magnifiers. 

Order as: 1130-258 $1.00 
Full cash refund if not more than 
pleased. 


SMOKY QUARTZ 
a OR 
“QPii” — SMOKY TOPAZ 


Also known as Scotch Cairngorm. 
Brilliant, sparkling, faceted 13 x 18 
mm. Oval Gem. You also get large 
catalog of jewelry mountings for 
mounting these lovely gems. 

Order as: V94-15B ............... each $1.00 


<sm PO — Up reeeess 


wmerwvwseaew 
i Ee aN 


STERLING SILVER NECKCHAIN 
Our biggest seller! Rope style 
chain on card and in protective 
one cover. Price includes 
ae 
Order a8: 27C-4B . .......eccceeeceeeeceee $1.00 


“wZzZ-> On PG 


ORDER BY “MA t 


AND = 
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GEOLOGICAL WALL MAPS 
MAP MOUNTING 
Write for list 
DENOYER-GEPPERT COMPANY 
5235 Ravenswood Avenue 
Chicago 40, Illinois 


CONSULTANTS 

















SUBSURFACE 
EXPLORATION 


“We look into the Earth” 


Pennsylvania Drilling Company 
Pittsburgh 20, Pa. 





E. J. LONGYEAR CO. 


Geological and Mining Consultants 








Photogeology 
76 a Sth Street Mi li ie. 
Graybar Bidg................... New York 17, N. Y. 
Gaede Bide. 
Shoreham BI 

















Index of Refraction Liquids 
For micr ical identificati of min- 


erals by index of refraction. 207 liquids; 
Range 1.35 to 2.11. Write for details. 


R. P. CARGILLE LABORATORIES, INC. 
117 Liberty St. New York 6, N. Y. 





MAGNETOMETERS 


Vertical Force 
SALES « RENTALS REPAIRS 
GEOPHYSICAL INSTRUMENT 
& SUPPLY CO. 
1616 BROADWAY, DENVER 2, COLO. 
TAbor 5-8914 A.A. DANISH, Mgr 














SPRAGUE & HENWOOD, INC. 


Drilling Services 


F dnt 





Test Boring 
Grout Hole Drilling and Pressure Grouting 
Diamond Core Drilling 
221 W. Olive St., Scranton, Pa. 

New York, Philadelphia, Pittsburgh, Atlanta 
Grand Junction, Colorado 
Buchans, Newfoundland 





Chemists for the Industry 
ANDREW S. McCREATH & SON, INC. 


Analytical Chemistry Spectesaraaty 
X-ray Diffraction Cargo Sampling 
Coal Analysis Physical Testing 


Differential Thermal Analysis 


236 Liberty Street, Harrisburg, Pa., U.S.A. 














THIN SECTIONS 


Petrographic thin sections made from your 
cores, core chips or sedimentary or meta- 
morphic outcrop samples. Careful attention 
to individual orders. Quality workmanship. 
Satisfaction guaranteed. Reasonable prices. 
Price list on request. 


CAL-BREA, P. 0. Box 254 
BREA, CALIF. 








"MINERAL SPECINENS- BOOKS- MICROSCOPES 
COLLECTING SUPPLIES ond Catalog 25¢ 










FOR SALE 
STEARNS type R. High intensity, te pole 
CROSSBELT magnetic separator, 3’ feed 


belt. High selectivity tool ideal for A mg 
pilot plant and low capacity production. Used 
10 hrs. EXCELLENT condition. Complete with 
rectifier, ready to operate. 

SEPOR LABORATORY SUPPLY 
3810 N. Broadway Chicago, Ill. 
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THE BRUNTON’ 


POCKET TRANSIT 


ror GEOLOGISTS 


a= 


IT’S HANDY... 
weighs only 9 oz.; 2% x 3x 1%”; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 


ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within 1°. 


IT’S MADE TO LAST A LIFETIME 
“Over 60,000 Brunton Transits since 1896" 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 








Wn. AINSWORTH & SONS, Inc. 
2151 LAWRENCE ST. + DENVER 5, COLORADO 
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Subscribe to 
the ALL NEW 


Rr oe ed 





published monthly by the AMERICAN GEOLOGICAL INSTITUTE 








* successor to Geological Abstracts 
| *« more than 3 times increase in coverage 


* organized by subject section 


* covers geology and solid earth geophysics 


“includes special coverage of geologic maps 
and guidebooks 


SUBSCRIPTION RATES 


A To members of AGI Member Societies on GeoTimes Mailing List (for personal 
use only - pledge card required) $15.00 


B Non-member individuals; colleges and universities; public 
libraries $35.00 


C Private organizations and government agencies $65.00 


Special Introductory Price 
3 years subscription at price of 2 


Foreign Postage 
No additional charge to Canada and Mexico 
To Pan American Union Countries add 50 cents per year 
To all other foreign countries add $1.00 per year 


Trial copy 
“AMERICAN GEOLOGICAL INSTITUTE. Send $0.50 to cover postage and 


2101 Contain tre, WW... Wenhtogien 25, 9.6. handling and receive a trial 
eee ee omens wee copy of GeoScience Abstracts. 











TO BETTER SERVE YOU 


WILLIAMS AND HEINTZ WILL NOW DEVOTE ALL 
OF ITS TIME AND ENERGY TO THE PRODUCTION 
AND REPRODUCTION OF SCIENTIFIC MAPS OF ALL 
KINDS AND WILL HENCEFORTH BE KNOWN AS 
WILLIAMS AND HEINTZ MAP CORPORATION. 
THIS MEANS YOU WILL BE GETTING THE FULL 
BENEFIT OF 32 YEARS OF KNOW HOW, THE LATEST 
LABOR SAVING TECHNIQUES, PERFORMED BY THE 
HIGHEST SKILLED ENGRAVERS AND ARTISTS IN 
THE MOST MODERN PLANT. BRING US YOUR MAP 
PROBLEMS. WE WILL GLADLY GIVE ADVICE AND 


QUOTATIONS WITHOUT OBLIGATION OR COST. 
BEE I sina 


WILLIAMS & HEINTZ 
WK 20 COIRIPOIR ATOR 


8351 CENTRAL AVENUE, WASHINGTON 27, D. C. 








